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Toward A Philosophy 
Of Systems And 


Procedures Management 


p> The rapid growth of high-speed machin- 
ery for processing business data has given 
impetus to systems and procedures improve- 
ment and out of this development, a genuine 
philosophy of systems and procedures man- 
agement appears to be emerging. Some of the 
components of this philosophy are as follows: 


1. A good system should provide manage- 
ment with better information at re- 
duced costs. 


2. A good system should provide manage- 
ment with information useful for mak- 
ing decisions. 


3. Some preliminary study of an existing 
system usually is necessary to come to 
grips with the major problems that re- 
quire solution. 


4. The systems analyst must be aware of 
the economic realities of the shift in 
the capital-labor ratio. 


5. The systems analyst must have a work- 
ing knowledge of costs and cost analy- 
sis techniques. 


Any business manager might ask: “Why 
should the systems and methods of our busi- 
ness be analyzed for potential improve- 
ments?” He should be told that an informa- 
tion processing system which was adequate 
a few years ago may be inadequate today 
and unsuitable tomorrow, because techni- 
cians are constantly at work on faster, more 
efficient, more reliable business machines 
and equipment. 


Arthur E. Carlson 


The two primary objectives of systems and 
procedures studies seem to be to reduce cost 
and to provide management with better in- 
formation. Cost reduction can be accom- 
plished through reduction in processing costs 
and measured in terms of dollars, man hours, 
or machine hours. It can also be accom- 
plished through a built-in expansion factor 
in a given system which does not require pro- 
portionate increases in working capital and 
operating personnel. 


The quality of information available to 
operating management may be improved 
through screening unimportant from impor- 
tant results, obtaining greater accuracy of 
results, reporting results more rapidly, and 
in obtaining, as a by product, new kinds of 


Dr. Arthur E. Carlson is an Associate 
Professor of Accounting, W ashing- 
ton University, St. Louis. He has 
been on the faculties of North- 
western University, Evanston, IIli- 
nois and Ohio University, Athens, 
Ohio. He was a consultant with the 
_ State Reorganization Commission 
_ for Missouri, The Missouri State 
» Department of Revenue, and the 
License Collectors’ Office of St. 
Louis. He is a member of the 
- National Association of Account- 
ants, The American Accounting As- 
sociation, and of the St. Louis 
Chapter, Systems and Procedures 
Association. 
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closely related business information. An in- 
dication of improvement is when a better 
quality of information is obtained after a 
systems and methods change. 


Information for Decision Making 


Better information for management is an 
important objective of any systems and 
methods improvement. However, it is equally 
important that management be able to use 
such improved information in making sound 
business decisions. In many instances, this 
will require either new training or retrain- 
ing in terms of recent concepts and tech- 
niques. 


Day-to-day operations must be responsive 
to management decisions. If operations are 
responsive but information is scanty and in- 
accurate, information improvements should 
produce dramatic benefits. However, if oper- 
ations and changes are hemmed in by a 
myriad of restrictions, careful decisions based 
on better information probably will have 
negligible effects, and detailed systems 
analysis will have doubtful value. 


Scope of Analysis 


Any business manager might also ask: 
“How much systems and methods analysis 
is necessary in my business?” The prospects 
of improving his situation bear directly on 
the amount of worthwhile analysis that can 
be implemented although some analysis is 
necessary merely to get a clear picture of 
the “lay of the land.” 


A systems and methods analysis may be 
either narrow or broad. Some studies grow 
out of dissatisfaction with existing methods 
in isolated phases of a business or industry. 
A narrow analysis usually will come to grips 
with a particular problem. If, however, the 
over-all relationships of interrelated areas 
are to be explored, a broad analysis is indi- 
cated. For example, problems of inventory 
control are closely related to problems of 
purchasing, accounts payable control, pro- 
duction control, and financing. A broad 
analysis often avoids duplication of effort in 
the implementation of new systems and pro- 
cedures in closely related areas. A sound 
philosophy of systems and methods manage- 
ment encourages the over-all view and long- 
term solutions. 


Progressive Appraisal 


As a systems and methods study pro- 
gresses, the analyst should ask himself from 
time to time whether further analysis is 
worthwhile. A preliminary investigation is 
desirable. In an exploration, many of the 
areas investigated prove to be “dead ends,” 
whereas other areas which need attention 
may be overlooked. A depth analysis should 
therefore be undertaken if the preliminary 
investigation shows genuine opportunities 
for improvement. 


The cost of a systems and methods analy- 
sis, either preliminary or in depth, should 
be compared with improvement potentials 
which appear to be attainable. A period of 
time should be estimated for a study and a 
certain number of people (or man-days) 
specified if the total cost is to be controlled. 


Determining Time 


A business manager may well ask: “How 
much time should be allowed for a systems 
and methods study in my company?” 


If a preliminary investigation appears to 


warrant further analysis because tangible. 


improvements are in prospect, the following 
questions should be asked with respect to 
systems and equipment: 


Systems 
1. What is the priority of prospective ap- 
plications for analysis? 


2. How much analysis is suitable of the 
present and of the proposed systems? 


3. What improvements in information are 
desirable? 


4. What improvements in over-all oper- 
ations are possible? 


5. What cost reductions in systems and 
methods are feasible? 


6. What effect will the proposed new sys- 
tem have on personnel in terms of dis- 
ruption, retraining, and adjustment? 


Equipment 


1. How much investigation is required to 
understand both selection and applica- 
tion problems with respect to equip- 
ment? 
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2. Will small, medium, or large-scale 
equipment be the most suitable? 


3. Should equipment be general- or spe- 
cial-purpose in nature? 


4. What will be the cost of obtaining, in- 
stalling, applying, and operating the 
equipment chosen? 


5. Will any specific advantages result from 
installing the newest equipment avail- 
able? 


Structure versus Technique 


A comprehensive study of a business data 
processing system must regard a system as 
a combination of structure and technique. 
The structure of a system depends upon the 
decision-making organization of a business, 
the paper flow plan, the frequency and de- 
lay in preparing reports, the method of 
handling exceptions, and the degree of cen- 
tralization of data-processing work. The 
technique of a system depends upon the proc- 
essing equipment used, the methods of train- 
ing machine operators, and the number and 
arrangement of record files. 


Technical changes tend to be made more 
rapidly than structural changes because tech- 
niques are generally easier to change, and 
because management usually is reluctant to 
disturb existing business structure. Business 
management may be anxious to obtain new 
equipment merely to keep up with its com- 
petition, whether or not the acquisition can 
be justified on a cost basis. 


Revolutionary developments in the tech- 
niques of processing data have led much of 
modern business management to make rapid 
technical changes, accompanied by gradual 
structural changes. Structural changes have 
been gradual on the whole because of the 
relative unwillingness to change of most 
business organizations. However, structural 
changes which are neither planned nor 
wanted may be forced on business managers 
because of these revolutionary developments. 
There is little question that current develop- 
ments in data processing are pushing man- 
agement to greater degrees of centralization. 


Shift in Capital-Labor Ratio 


An interesting phenomenon of the past 
half-century in business is the pronounced 


shift in the ratio of capital to labor. At the 
turn of the century, the ratio of equipment 
to operating personnel was quite small. 
Equipment consisted of a high desk, high 
stool, green eyeshade, black arm bands, 
paper, a common pen, and a waste recep- 
tacle. In less than sixty years, the ratio of 
capital to labor has increased so much that 
many thousands of dollars may now be 
invested in equipment for the use of each 
data-processing employee. What are the 
implications of this shift? 


A New System 


What factors determine the design of a 
proposed system? The most important factors 
are the goals of the work to be completed, 
and the data needs of the group. Next is the 
part played by the existing system. A new 
system is often seriously restricted by an 
existing system. Finally, current technical 
developments severely limit the selection 
of equipment. In a particular installation, 
available machinery may contain unnecessary 
or undesirable features, while needed features 
are not available. The high cost of major 
individual design changes makes them largely 
impossible. 


The justification of any proposed systems 
and procedures improvement involves dem- 
onstrating that the benefits of the results 
will be greater than the cost of obtaining 
them. There are two pure approaches to this 
economic analysis: One is a demonstration 
of outright reductions in personnel, equip- 
ment, and practices; the other is a demonstra- 
tion of increased revenue because of the 
proposed improvement. 


Combinations of these two pure approaches 
are: 


1. cost increases in acquisition and utiliza- 
tion of new equipment, offset by greater 
proportional increases in revenue re- 
sulting from the improvements, and 


2. simultaneous increases in revenue and 
decreases in cost of systems operation. 


It is often difficult for the systems and 
methods analyst to evaluate the content of 
reports and: schedules, since their value can 
be measured only indirectly through the 
operating improvements which they foster. 
What is more, the analyst cannot predict how 
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operating personnel will react to new sys- 
tems. A data processing system cannot func- 
tion efficiently if there is resistance from 
operating personnel. 


Systems Cost Analysis 


Obviously, a systems and procedures study 
should try to establish that system and related 
equipment which will produce the greatest 
value over cost. To accomplish this, the 
analyst should have a good working knowl- 
edge of fixed, variable, average, marginal, 
historical, replacement, capital, and oppor- 
tunity costs. 


The rental cost of machinery and equip- 
ment (or imputed rental to the owner) and 
many organization costs are fixed, whereas 
the number of pieces of paper work (or 
punched cards) processed per time period 
is ordinarily variable. Overhead cost of a 
given installation is an example of average 
cost but it must be related to a specified 
volume of activity. If an analyst is con- 
cerned with a change in cost associated with 
a change (either up or down) in the volume 
of a data processing activity, marginal cost 
is more appropriately used. The marginal 
principle may also be applied to estimated 
changes in the value of information. 


The accounting departments of most busi- 
nesses use historical costs as a basis for 
determining depreciation and book values. 
However, purchase or replacement decisions 
with respect to data processing equipment 
deal with the future so they should also be 
concerned with costs of replacement. 


Capital costs are the costs of ownership 
or use of equipment. If data processing 
equipment is rented, capital costs include 
the rental, plus any interest paid on borrowed 
money used either for rental or upkeep of 
the equipment. If the equipment is owned, 
capital costs include interest on money bor- 
rowed to make the initial purchase, as well 
as the “cost” associated with risk of loss on 
the equipment through deterioration, obsoles- 
cence, or reduced demand for the services 
which the equipment will provide. Oppor- 
tunity cost is involved in either purchase or 
rental of data processing equipment to the 
extent that other income-producing invest- 
ment opportunities are foregone. 


The business manager has a choice be- 
tween buying new data processing equipment 


outright, renting the equipment, or engaging 
in some sort of hire-purchase plan with the 
manufacturer. Purchasing the equipment pro- 
vides some hedge against inflation, and will 
prove the better choice if the equipment 
functions smoothly and can be kept busy 
most of the time. On the other hand, rent- 
ing the equipment has the advantages of 
providing a known fixed cost for the period 
of the agreement, shifting the incidence of 
the cost of maintenance and parts to the 
owner, and protecting the lessee against 
future capital loss through use and ultimate 
disposition. A compromise of renting for a 
year or two with an option to buy the equip- 
ment thereafter is offered by some equip- 
ment manufacturers. 


Recommendations 


As a result of his study to determine the 
system which should produce the greatest 
excess of value over cost, the systems analyst 
will probably recommend one of the follow- 
ing alternative courses of action: 


1. No changes should be made in either 
the system or the equipment. 


2. The old system should be modified, 
but no new equipment is needed. 


3. A new system should be installed, but 
the use of the existing equipment may 
be continued. 


4. A new system should be installed, and 
new equipment should be obtained by 
rental, purchase, or a combination. 


Of course, the general reaction of opera- 
ting personnel will temper an analyst’s choice 
of alternatives. Once a decision has been 
made, a sizable investment may be required 
before the new system is operative. A few 
of the “system organization costs” include: 
(1) the cost of the initial analysis; (2) the 
cost of training personnel in the functions 
of the new system; (3) the cost of develop- 
ing new procedures and flow patterns for 
paper work; (4) the cost of installing new 
methods and equipment; and (5) the cost 
of conversion from the old to the new sys- 
tem. While some equipment items may be 
salvaged, many of the other costs are “sunk.” 
For this reason, the net value of a new 
system is a negative figure in the early stages 
of operation, but shifts to a positive figure 
as information benefits begin to be realized. 


w | S&P ° February 1960 


ti 
‘ 
3 


~_ 
> 
3 
~ 
~ 
6 


It is difficult to forecast the future. The 
speed at which technological development 
will take place may turn out to be either 
slower or faster than predicted. In practice, 
a given system may work out differently from 
what was foreseen by the analyst. The load 
of work on the system may peak unexpec- 
tedly or bog down. Although the past opera- 
tions of a company are the best guide that 
the analyst has to the future, much remains 
to be desired, because of changes in data, 
information needs, costs, tasks, and tech- 
nology. 


Conclusion 


In summary, problems of business man- 
agement, business systems, and equipment 
change continuously. Systems and proced- 
ures improvement is therefore a continuous 
process. Many enterprises are recognizing 
this today by employing permanent systems 
analysts’ on their staffs. The objectives of 
better management information and cost 
reduction can best be realized by one who 
is thoroughly familiar with the internal opera- 
tions of a business. 


In the early stages of a systems study, it 
is difficult to tell how much analysis is neces- 
sary. Some analysis usually is required merely 
to size up the situation. 


The systems analyst plans his work by 
comparing the projected cost of a particular 
investigation with the potential improvements 
which management may enjoy as a result. 
His objective is to maximize the net differ- 
ence between the monetary values of these 
two factors in any given situation. If big 
improvements are in prospect, a quick 
analysis is preferable. On the other hand, 
if improvements hold little prospect of being 
significant, a more pedestrian approach is 
in order. 


A smoothly operating data processing 
system combines structure (operating per- 
sonnel, flow of paper, reporting plan) and 
technique (processing equipment, the train- 
ing of processors, and the filing system). 
Because of the rigidity of most existing struc- 
tures, technique usually is changed more 
rapidly. Minor structural changes can be 
made on the strength of projected technical 
changes, but major structural changes are 
usually uneconomic without actual improve- 
ments in technique. 


The pronounced shift in the capital-labor 
ratio over the past half-century has made 
and will continue to make personnel avail- 
able for reassignment to other tasks. Flexi- 
bility in terms of personnel will be offset 
by rigidity in equipment, which must be 
accepted in order to gain speed and simplicity 
of operation. 


The design of a proposed systems and 
methods installation is affected by the in- 
formation and data needs of business tasks, 
the existing system, and the state of techno- 
logical development. Cost is always a restric- 
tive factor which imposes a ceiling on any 
proposed systems and procedures improve- 
ment. 


The goal of the systems analyst is to 
choose the system and necessary auxiliary 
equipment. which will produce the greatest 
excess of information value over cost in 
terms of its operation. To accomplish this 
objective, the analyst must be conversant 
with all of the currently accepted categories 
of cost which bear on such an analysis. 


The business manager contemplating a 
systems and procedures improvement must 
choose between outright purchase of equip- 
ment, lease of equipment, or a combination 
lease-purchase plan. The primary alterna- 
tives which govern the choice between pur- 
chase and lease are the desirability of a 
hedge against inflation versus shifting the 
incidence of financing and maintenance to 
the owner. ; 


As a result of his deliberations, the sys- 
tems analyst will recommend either no 
change whatsoever, no new equipment but 
modification or conversion of an existing 
system, or new equipment accompanied by 
a new system. The choice which the business 
manager makes from among these alterna- 
tives will depend largely upon the size of 
his budget for the investigation and _ his 
sincere desire to receive greater benefits 
from his system. 


Systems and procedures management is 
one of the most dynamic areas in business 
administration today. It presents a challenge 
to future business managers and future sys- 
tems analysts. The ideas in this article have 
been presented toward the development of 
a genuine philosophy of systems and pro- 
cedures management. s/p/a 


p> The systems analyst has a good tool in 
data processing equipment for obtaining cost 
reductions in business operations. But is this 
tool becoming the master instead of the ser- 
vant? Is the analyst turning into an artisan, 
making applications of punched card and 
magnetic tape equipment? Is his field of in- 
terest and contribution becoming narrower? 
Has the analyst spent so much time apply- 
ing the new equipment to the usual “office” 
routine and the established office reports that 
he’s out of touch with what is happening in 
the rest of the organization? 


What are the real facets of a company’s 
operation? Have you taken time lately to 
consider such problems as inventory control, 
production planning, budgeting, sales fore- 
casting, warehousing, and a host of others? 
Perhaps it would be wise to hold off the 
automation gimmick for a while and take a 
look at the other problem areas. 


The systems and procedures function in 
many companies is a part of the accounting 
department, and this arrangement may result 
in limiting the systems activity to accounting 
and general “office” problems. In order to 
re-orient the work of the systems analyst, it 
is necessary that he break away from this 
strict identification and point of view. 


' A New Look. The three major functions 
within a firm are accounting, manufactur- 
ing, and sales. The accounting area has been 
fairly well explored by the systems analyst; 
the next area, manufacturing, should be a 
natural for him. There he will find a need for 
better inventory control procedures, produc- 


A New Look 


George W. Brooke, Jr. 


tion scheduling, allocation of machine time, 
and the planning of direct labor require- 
ments. And, when we speak of inventory con- 
trol, let us not immediately envision a per- 
petual inventory system on electronic data 
processing machines. 


Training. The systems analyst can apply 
some of the techniques of Operations Re- 
search or Scientific Management to help 
determine and maintain optimum levels of 
inventory.! He can use linear programming 
techniques to schedule machines and plan 
production. But here a difficulty usually 
arises; since the systems analyst has been 
oriented toward general “office” problems, 
the profession has tended to attract persons 
trained in general business, accounting, and 
the social sciences. The gap between the ac- 
counting or business background and Scien- 
tific Management methods can be closed 
only if the systems and procedures analyst 
is willing to study published papers, techni- 
cal reports, and college extension courses. 


1. John F. Magee, ‘‘Guides to Inventory Policy,” Harvard 
Business Review; January-February, 1956; March-April, 
1956; May-June, 1956. 


George W. Brooke, Jr., is a mem- 
ber of the Motor City Chapter, 
Systems & Procedures Association 
and of the American Society of 
Heating, Refrigerating, and Air 
Conditioning Engineers. A_ grad- 
uate of Michigan State University 
(East Lansing) in mechanical engi- 
neering, he is manager of Methods 
and Procedures for the Industrial 
Division of American-Standard, De- 
troit. Michigan. 
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Some Manufacturing Problems 


Manufacturing problems are diverse and 
can well benefit from the practical approach 
of the systems analyst. A problem which re- 
ceives considerable attention is that of main- 
taining proper inventory levels. The systems 
analyst has, in some instances, been brought 
into contact with this problem and has used 
his skills to help in the design of inventory 
control systems and procedures. 


Inventory Control. In designing a com- 
plete yet simple inventory control system, 
suppose the following is to be accomplished: 


1. Divide the inventory into categories, 
dependent upon the annual dollar us- 
age. 


The type of system to be requested is basi- 
cally a management decision and should not 
be pre-empted by the systems analyst. His 
responsibility is to present the entire picture 
to management in a clear manner and explain 
the choices available so that a good decision 
can be made. Once the decision is made, it 
is up to the analyst to determine the best 
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controls which will reflect the value of the 
items being controlled (low value, few rec- 
ords, and little posting; high value, strict con- 
trol, and more detailed records). 


It is necessary to fit a system to a com- 
pany, but generally it is possible to reduce 
the quantity of records and files kept in the 
inventory control department. If a company 
has widespread or diverse plants, it may be 
desirable to use a perpetual, up-to-the-minute 
control of all items, possibly through elec- 
tronic data processing equipment, particularly 
if decisions are to be made as a result of 
changes in inventory. The next two objectives 
then would be: 


2. Determine economic order quantities 
and re-order points. (see Figures 1a 
and b) 


3. Design the procedures for automatic 
control of high annual-usage-value parts 
and materials. (See Figure 2.) 


A number of departments (manufactur- 
ing, sales, purchasing) are involved in the 
control of inventory. In this example, let us 
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assume that electronic data processing equip- 
ment has been used to obtain up-to-the- 
minute control of the important part of the 
inventory (that part requiring large dollar 
investment). It is now possible for pur- 
chasing to issue purchase orders or releases 
against blanket orders and for production 
control to issue shop orders according to 
forecasts. 


Production Scheduling. The production 
control department schedules shop produc- 
tion and loads machine centers to meet fore- 
cast requirements; this procedure leads to 
problems of production planning of parts 
and units, some of which require similar tool 
set-ups. Operations Research personnel have 
helped develop techniques here which can be 
used by the systems and procedures analyst. 
For example, automatic screw machines are 
used to perform operations on complex parts, 
but the set-up time may prohibit their use for 
short runs. It would be foolish (though some- 
times necessary) to spend ten hours of set- 
up time to prepare for a half-hour production 
run. Hence, it is desirable, when possible, 
to schedule parts requiring similar operations 
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and tools consecutively. Linear programming 

helps to determine when such “bunching” of 

parts is practical. And here one is reminded 

that it may be better to use approximate 

methods rather than to try to obtain exact 

solutions to such scheduling problems.? 


A Unified Slee Effort 


To control inventory, the activities of the 
sales and manufacturing departments must be 
coordinated to a great degree. A sales fore- 
cast is one tool which will tie these two 
departments together, promoting smoother 
production and quicker filling of customers’ 
orders. 


Sales Forecasting. Problems of forecasting 
should be considered by the systems analyst. 
In helping to develop a forecast, the analyst 
must ask questions, such as: What is the 
basis for the forecast? What method of fore- 
casting should be used? How reliable are the 
figures on backlog shipments as a basis for 
the forecast? 


2. N. V. Reinfeld and B. L. Hansen, “How You Can Use 
Linear Programming,” Mill and Factory, December. 1957. 
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In the sales forecast procedure, partially 
outlined in Figure 3, the product managers, 
marketing manager, and management com- 
mittee are in control but some of the clerical 


FIG. 3 FORECAST 


1. ON THE WORKING DAY OF EACH MONTH 
THE TAB DEPARTMENT WILL PROVIDE THE 
MKTG ADMINISTRATION MGR WITH A TAB 
RUN OF UNITS SHIPPED IN THE PREVIOUS 
MONTH. 

2 THE SHIPMENT FIGURES WILL BE POST- 
ED TO FORECAST WORK SHEETS. THE 
BACKLOG FIGURES WILL BE POSTED TO 
THE WORK SHEETS. THE WORK 
SHEETS WILL BE GIVEN TO THE PRODUCT 
MANAGER (S) BY THE i2+rx WORKING 
DAY OF EACH MONTH. 

3 BY THE {(4rn WORKING DAY THE PRO- 
DUCT MANAGER(S) WILL MAKE SALES 
FORECAST WHICH WILL BE POSTED TO 
THE WORK SHEETS. THE FORECAST 
WILL CONSIST OF INDIVIDUAL FIGURES FOR 
EACH OF THE FOLLOWING THREE MONTHS. 

4. ON THE I4rm WORKING DAY THE WORK 
SHEETS WILL BE SUBMITTED TO THE 
TAB DEPARTMENT. THE FORECAST 
FIGURES WILL BE PUNCHED 1 
MASTER TAB CARDS AND 
THE UNIVAC # 

THE FIGURES 
“THE 
‘MONTH, THE 
__---SUBMITTED TO A FORECAST 
SE, CONSISTING OF THE 
—PRESIDENT, CONTROLLER , SALES MANAGER 
AND MANAGER OF MANUFACTURING. THIS 
COMMITTEE WILL REVIEW THE FORECAST , 
MAKE CHANGES DEEMED NECESSARY AND 
RETURN THE LISTING TO THE TAB DEP- 


work can be done with punched card equip- 
ment. The equipment might be used more 
extensively than it usually is, but it is de- 
sirable to use as simple and straightforward 
a procedure as possible and yet obtain a 
forecast which is accurate and can be used 
as a basis for decisions. 


Warehousing Problems. Many problems 
attend the warehousing of finished goods and 
replacement parts. A systems analyst can 
help solve some of these. One question which 
immediately arises is, “How much inventory 
should be carried in warehouses?” 


Sales people would like to have a ware- 
house stuffed to the rafters with inventory 
so that no customer would have to be turned 
away or kept waiting. The accounting and 
finance people, on the other hand, would like 
to maintain as little inventory as possible 
though they are well aware of the need for 
good service to the customer. Manufacturing 
is not so concerned about the level of in- 
ventory as about the headaches associated 
with small production runs which may result 
when a local warehouse manager wants to 
carry a sample of every product variety. 


The inventory to be carried must be estab- 
lished to give dependable service to the cus- 
tomer, yet not tie up great amounts of money. 


One effect of warehouse inventory is to 
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cushion sales fluctuations so that the fac- 
tory does not vacillate to such an extent be- 
tween high and low levels of production;* 
that is, unless the inventory is slow moving 
“dog” items. The problem, then, becomes 
one of balancing possible lost sales against 
inventory investment. The graph in Figure 4 
is adopted from an article dealing with this 
problem.+* 


Here again the systems analyst can enlist the 
aid of quality control and statistical per- 
sonnel to good advantage. He can, of course, 
also attempt to adapt statistical techniques 
without help. 


Once inventory levels have been estab- 
lished at each warehouse for each active 
variety of product, it is necessary to de- 
velop the procedures to be followed in main- 
taining the inventory. An automatic method 
of replenishing one for one might be used; 
that is, a copy of the warehouse sales order 
is sent to the factory and the factory sends 
the warehouse exactly what is listed on the 
sales order. However, to maintain steady 
factory employment, this plan would neces- 
sitate steady sales and many products are 
seasonal. Therefore, inventory must coor- 
dinate with seasonal fluctuations. Perhaps 
two inventory levels can be established, one 
for summer and one for winter (or whatever 
the seasonal periods are). In addition, it is 
necessary to establish review procedures so 


that the growth and deterioration of product : 


sales patterns can be considered. The sys- 
tems analyst has a definite role to play in 
the establishment and maintenance of the 
warehouse inventory levels. 


The General Office 


Some of the problems of manufacturing 
and sales have been briefly discussed but 
there are many other problems in these areas 
which could use the services of the systems 
analyst. Rather than devote the entire article 
to these two areas, it seems appropriate also 
to discuss a few of the problems of the gen- 
eral office, the Accounting Department, and 
the Engineering Department. 


3. Jay W. Forrester, “Industrial Dynamics, A Major 
Breakthrough for Decision Makers,” Harvard Business 
Review, July-August, 1958. 


4. Kalman Joseph Cohen, “Determining the Best Possible 
Inventory Levels,” Industrial Quality Control, October 


Cost reduction can be achieved in most 
offices through forms revisions, better and 
fewer files, simplification of communication 
patterns, and the elimination of unnecessary 
clerical effort. There has been some resist- 
ance to the use of statistical techniques for 
controlling office performance. This difficulty 
has tended to defer applications of these 
techniques, but the resistance in the office 
(and on the part of management) should give 
way to confidence once an application in- 
volving statistical techniques has been made. 
Such applications will find greater popular- 
ity in the general office as systems analysts 
become more versatile and proficient in the 
use of this “tool.” 


As an example of one type of application, 
let us review a task common to most offices 
—checking. To attempt a 100 per cent check 
of a clerical operation is equivalent to hav- 
ing two persons doing exactly the same job. 
One person performs the task; a second per- 
son repeats the same task—to “check.” 


One way to handle this problem is to de- 
termine the past level of errors for the oper- 
ation, what constitutes an error, what level 
of errors is permissible (perfection is gen- 
erally impossible), and the cost of the 100 
per cent check. Then, set up a quality con- 
trol procedure for checking. The Quality 
Control Department may help, but the sys- 
tems analyst should be prepared to work out 
the solution alone. He should compare the 
cost of the complete check with the cost of 
a partial check or sampling. Remember, a 
sound statistical sample of work performed 
allows an accurate estimate of the level of 


» performance. The cost of errors should be in- 


cluded in the cost of the partial check. 


The sample size depends on the level of | 


accuracy required and the frequency and 
magnitude of past errors. Also, it may be de- 
sirable to design several sampling plans, to 
be followed at different points; thus, different 
elements of the same over-all operation can 
be controlled independently. For example, to 
determine a sampling plan to control the 
processing of sales orders, each operation 
that is performed should be examined. The 
operations might be: 


A. Identifying the customer order. 
B. Typing out a sales order form. 
C. Pricing each item on the order. 
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D. Posting the amounts shipped, if ship- 
ment is made. 


E. Extending the unit price by the quan- 
tity shipped. 


Errors must be classified and rated; a mis- 
take which is permissible should not be con- 
sidered an error. In the above example, mis- 
takes might be: 


A. Mistake in identification which could 
result in manufacture of a wrong prod- 
uct. 


B. Mistake in typing of constant informa- 
tion such as “ship-to” address, terms, 
product class, or invoicing instructions. 
The results here will vary in accord- 
ance with the mistake made. 


C. Mistake in pricing which results in 
loss of income and/or loss of cus- 
tomer’s confidence. 


D. Mistake in quantity shipped which re- 
sults in loss of income and/or loss of 
customer’s confidence. 


In one sales order processing system, 
where the aid of the quality control section 
was solicited to determine the type of sam- 
pling plan necessary to control errors in 
pricing and in posting quantities shipped, it 
was found that pricing errors had been made 
at the rate of 3.2 per cent even though a 
100 per cent check of sales orders was per- 
formed by a full-time checker. Approxi- 
mately 100 sales orders were processed each 
day with an average of two lines per day. A 
daily sampling plan was developed as fol- 
lows: 


ee 


. . Sales orders, after typing and pric- 
ing, will be subjected to a sampling inspec- 
tion. 


(1) The checker will use a table of ran- 
dom numbers to select thirty sales 
orders. 


(2) The pricing and typed information 
will be checked thoroughly, and all 
errors will be corrected. 


(3) If three or more sales orders are 
found to contain pricing errors, the 
output for the day will be given a 
100 per cent check. All errors found 
will be corrected.” 


This plan was based on an operating 
characteristics curve which was constructed 


for a sample of 60 items of a total of 200. 
The reader wiil find various texts available 
which will explain the construction and use 
of the O.C. curve.” Since Figure 5 shows the 
curve, a word of explanation here may be 
desirable. The curve should be read as fol- 
lows: If the day’s sales orders were to have 
7 per cent of the items priced incorrectly, 
there is a 20 per cent chance that the day’s 
work will be passed without rejection and 
100 per cent inspection. If the past level of 
errors continues, the sales orders for about 
two days each week are inspected 100 per 
cent. If improvement in accuracy is ex- 
pected, the checker should plot the number 
of errors found each day on some sort of con- 
tinuing chart or log. 


What about the quality level of outgoing 
sales orders? Suppose a curve of outgoing 
quality is drawn as in Figure 6. The aver- 
age outgoing quality level (AOQL) illus- 
trated is approximately 1.5 per cent. If the 
work improves over a period of time, as it 
should if the personnel is made conscious 
of the reasons for inspection, the outgoing 
quality level will improve greatly. 


In passing let us consider one other type 
of sampling plan which may be used to con- 
trol the quality of clerical tasks. This is ac- 
ceptance sampling and the plan is designed 
to reflect the accuracy of the work being 
performed. A complete plan consists of a 
quality level which is acceptable, a method 
for drawing the sample, and a sample size. 
If the sample does not stay within the quality 
limit, the lot from which the sample was 
taken is subjected to a 100 per cent check 
and all errors discovered are corrected. The 
lot is then passed, and a sample is drawn 
from the next lot received, etc. It must be 
stated again that it is not always possible, or 
desirable, to use sampling as a control tech- 
nique, if errors are frequent and cannot be 
decreased in number. It may be advisable in 
such an instance to have a 100 per cent check 
of all work. If, as is true of many clerical 
tasks, the quality can be improved through 
diligence, it is desirable to examine the pos- 
sibility of using statistical sampling tech- 
niques. 


5. Acheson J. Duncan, “Quality Control and Industrial 
Statisties,"’ Irwin Press, 1955. 
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The use of statistical techniques in the 
office is not limited to the control of quality. 
For example, one accounting application 
which may find greater acceptance in the 
future is the aging of accounts receivable. 
Though the aging of receivables does. not 
serve to find delinquent accounts (the credit 
manager should already have these singled 
out), aging does help the company to deter- 
mine the liquidity of its receivables. This 
information will help management make 
decisions regarding cash, inventory invest- 
ment, and so forth. There are at least three 
methods of aging receivables: 


A. An “open file” of receivables may be kept 
by the accounting department. This file 
consists of copies of invoices sent to the 
customers. When an invoice is paid, the 
copy is pulled from the open file and 
discarded or filed. At the end of the 
operating period a manual aging of the 
remaining invoices is performed. 


B. A copy of the invoice may be sent to the 
tabulating department and cards or tape 
punched for the “line” items. As the cus- 
tomer pays, the appropriate cards are 
pulled from “receivables” and discarded. 
At the end of the -period the remaining 


ing totals by date. 

C. The third possibility is to use the “open 
file” as in A. However, a complete man- 
ual count is not made at the end of the 
period. Instead, a sample of the invoices 
in the “open file” is selected for aging.® 


Each of the above three methods of aging 
receivables has advantages and disadvan- 
tages. If cost is the most important considera- 
tion, method C may be the best choice. If, on 
the other hand, high accuracy is desired, it 
may be necessary to use either method A or 
B. Even the 100 per cent aging is subject to 
question, of course; it may be necessary to 
design a sampling plan to check the validity 
of the 100 per cent aging. 


Engineering 

The engineering department offers many 
problems which will attract the interest of the 
systems and procedures analyst. Engineering 
files are important and, as a result of carefu: 
protection, are likely to become quite com- 
plex. Such files may include tracings, prints, 
customers’ drawings, production routing 
sheets, material specification sheets, and 
master bill of material sheets. 


6. Robert M. Trueblood and Richard M. Cyert, 
Techniques in Accounting,” Prentice-Hall 1957 
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Clerical Effort. Duplicate files are found in 
many engineering departments and these ad- 
ditional files won’t diminish, once started. 
The systems analyst must examine the files 
and pinpoint the reasons for having each. If 
the reason is protection only, it may be pos- 
sible to combine files, change storage meth- 
ods for the primary files, and obtain adequate 
protection with fewer files and, therefore, 
fewer people taking out pieces of paper, 
putting them away, ‘and bringing them up to 
date. 


Better Use of Time. Another problem is 
the control of engineering time, particularly 
time devoted to product design, product 
development, laboratory and model shop 
research, and product revision. This control 
must be extended to the projects themselves: 
authorizing, planning, and carrying out and 
following up the projects once they are be- 
gun. In Figure 7, the projects over a period 
of time were checked to determine the time 
spent in carrying out each one. The curve 


was then constructed and a management de- 
cision made as to where it should be divided. 
The curve was broken at point A and all 
projects requiring twenty-five hours or less 
were to be authorized by the project engi- 
neer and/or the product manager. Note that 
about 68 per cent of all projects required 
twenty-five or fewer hours, and these com- 
prised only 21 per cent of all hours expended 
on engineering projects. Thus the project 
engineer was allowed to authorize many small 
projects which did not represent a great 
portion of the total working time spent. The 
standard procedure might be written as fol- 
lows: 


“... The responsibility for authorizing an 
engineering project will rest with — 


(a) the project engineer and/or product 
manager if the estimate of required 
time is twenty-five hours or less. 


(b) the manager of engineering and the 
market planning manager if the esti- 
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mated time required is between 25 
and 50 hours. 


(c) the managers of engineering, market- 
ing, manufacturing, and finance, if the 
estimated time required is greater 
than 50 hours. 


Once a project has been authorized, it 
will be released by issuing the engineering 
order...” 


Note that the managers of engineering, 
marketing, manufacturing, and finance would 
(in this example) jointly authorize ali proj- 
ects estimated to require more than fifty 
hours of time. About 19 per cent of the 
projects require more than fifty hours as 
indicated by that portion of the curve which 
is to the right of point B. This 19 per cent 
represents about 58 per cent of all time spent 
on engineering projects. Thus, those few 
projects requiring greater expenditure of time 
are authorized by a high management level. 


Greater Expectations 


Generally, the systems and procedures 
analyst works on forms control, work simpli- 
fication, and “office” problems, and strives 
for cost reduction through simplification. 
But, in addition, the analyst should offer his 
services in helping to solve other types of 
problems. He should be prepared to work on 
inventory control, production scheduling, 
and shop procedures; sales problems such as 
may be encountered in setting inventory 
levels for branch warehouses; and in setting 
up sales forecasting techniques and the as- 
sociated procedures. He should weigh the 
value of statistical tools in these various 
problem areas. He should re-examine the 
uses of electronic data processing equip- 
ment from this broader point of view to de- 
termine whether better applications can be 
made to help management make decisions as 
well as to improve the performance of cleri- 
cal tasks which, if examined carefully, might 
prove to be unnecessary. 


In this new look, the systems and pro- 
cedures specialist will find that he must make 
use of the new management “sciences” as 
well as accounting and general business 
analysis. As he does these things, the sys- 
tems analyst will gain stature in the firm. 

s/p/a 


Worth Reading 


“Sharpen Management With Data Proc- 
essing”’, Emerson W. Mitchell, Management 
Methods, November, 1959. 


General discussion of various aspects of 
punched card applications in a manufactur- 
ing company with equipment renting for 
$2200 monthly. Punched cards tell manage- 
ment what the factory backlog is, what 
factory costs are, and what order trends are. 
They tell production people when to manu- 
facture to meet delivery dates and pinpoint 
orders behind schedule. Quality control is 
given details on scrap and rework. Other 
areas served are purchasing, sales, and 
accounting. 


‘Magnetic Ink: Common Language for 
Machines and Men”, Modern Office Pro- 
cedures, November, 1959. 


Describes Bank of America’s Electronic 
Recording Method of Accounting (ERMA). 
Each check or deposit slip is preprinted in 
magnetic ink, to show Federal Reserve rout- 
ing, bank number. and depositor’s number. 
At the time of a transaction, the bank’s 
proofing machine prints, in magnetic ink, 
the amount and type of transaction. Cus- 
tomer accounts on tape are later posted by 
ERMA. Savings from ERMA will pay for 
the system in seven years. 


“Why Automation,” Charles E. Ginder, 
Office Executive, October, 1959. 

Presents results of NOMA’s survey of 369 
companies with EDP or IDP. Use of punched 
= alone is not included. Data are given 

or: 

Cost of system by size of office 

Survey response—type and size of office 

Applications by type of business 

Planned application by type of system 

s/p/a 


Publishers: 


1. Management Methods, Management Maga- 
zines, Inc., 141 E. 44th St., New York 17. 


Modern Office Procedures, Irving B. Hexter, 
812 Huron Road, Cleveland, Ohio. 


3. Office Exeecutive, Journal of the National 
Office Management Association, Willow 
Grove, Pa. 
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p> Thomas A. Edison once said, “There’s 
a way to do it better—find it.” His advice 
has been followed by employees of the Pa- 
cific Gas and Electric Company ever since it 
was organized. Waste elimination programs, 
cost reduction programs, and an employee 
suggestion plan have all contributed to im- 
proving work methods and procedures in 
both the clerical and physical fields. 


In 1954, our management established a 
department entitled Department on Pro- 
cedures: and Organization to conduct studies 
to improve work methods, procedures, 
and organization. Appreciable improvements 
have been made by this department through 
procedures studies. It is impossible, however, 
to cover all activities of a company of our 
size adequately, in a reasonable period of 
time, and with a limited staff, primarily be- 
cause our operations extend over 94,000 
square miles of northern and central Cali- 
fornia from Topock on the Colorado River 
to coastal Eureka, about 950 airline miles 
northwest. Also, we have more than 18,000 
employees in a wide variety of activities. 
They include laborers, mechanics, fitters, 
carpenters, equipment operators, linemen, 
warehousemen, gardeners, cooks, meter 
readers, typists, accountants, engineers 
lawyers, buyers, statisticians, hydrographers, 
programmers, clerks of many classifications, 
and numerous others. Following Mr. Edison’s 
philosophy that “There’s a way to do it 
better,” we believed that if we could train 
the Company’s 3,000 supervisors in the use 
of proven tools and techniques of work 


Maynard R. Watson, Senior Ad- 
ministrative Analyst, Pacific Gas 
and Electric Company, San Fran- 
cisco, coordinates his company’s 
work simplification program. He has 
been in methods and procedures 
work for the last fifteen of his 
thirty-four years with P. G. and E. 


A Work 


Simplification 
P rogram Maynard R. Watson 


simplification, greater improvements would 
result. A “feasibility” study which was made 
proved that the plan was practical and the 
proposal was presented to top management 
where it received support. We were then 
ready to start developing a program. 


Plan of Action 


Material on work simplification was ac- 
cumulated for a training program for all our 
supervisors. The following plan of action 
was established: 


1. Direct the training to first-line super- 
viSOrs. 


2. Make it general so that it will apply 
to all phases of operations: office, shop, 
and field. 


3. Confine the training to the philosophy 
and basic elements of work simplifica- 
tion. 


4. Limit the initial training to four 2-hour 
sessions. 


5. Use guided conference techniques. 


With these points of view, we proceeded to 
plan, organize, and write the training manual. 


Avoid Misunderstandings 


One of the very first things the program 
had to do was to allay any fears employees 
might have and avoid misunderstanding. Any 
program involving the work of employees is 
bound to create some apprehension, not only 
among those taking part but also among 
those who may be affected by it. So, the first 
part of the initial session is devoted to ex- 
plaining and showing that the program is 
not going to cause a speed-up, it is not going 
to cause people to work harder, it is not a 
criticism of any person or of any procedure, 
and it is not going to cause regular employees 
to be laid off. Some of these later points 
are illustrated by the Pin Board and some 


Si 
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by example. It is pointed out that normal 
attrition will furnish ample opportunity to 
provide piacement for any employee whose 
position may be eliminated through work 
simplification activities. Since this program 
is given to supervisors and not to employees 
below the supervisory level, supervisors are 
asked to stress this information with em- 
ployees when they talk to them about 
improvement projects. 


Be Open-Minded 


The second thing the program must do is 
to develop an attitude of open-mindedness. 
For several reasons this is probably the most 
difficult aspect of the whole program. For 
instance, has anyone ever been heard to 
admit that he is anything but open-minded? 
On the other hand, how often have all of 
us been presented with a recommendation 
and found that our first reaction was, “It’s 
impossible”? This is not an uncommon re- 
action because education, training, and expe- 
rience have deeply impressed upon the mind 
that many things are impossible. Also, some 
things cannot be done because of rules, 
policies, or directives. 


Tradition and habit make it difficult for 
one to realize in these changing times that 
what was impossible yesterday may be easy 
today; that yesterday’s rule, policy, or direc- 
tive should be revised to fit today’s condi- 
tions. Several examples are used to empha- 
size these points and the idea of an open- 
minded attitude is kept before our people 
throughout the entire course. This plan of 
action has been quite effective. We are 
particularly pleased with the accomplish- 
ments in this area. The change in attitude 
is clearly evident in practically every section 
of the Company, and the supervisors are 
keeping their eyes open for the “better way,” 
with less concern for tradition than in the 
past. 


Learn by Doing 


The remainder of our training program 
is similar to other such programs in the 
presentation of the tools and techniques of 
work simplification. We follow the principle 
of having our people learn by doing. They 
are shown how to select projects for study 
and each participant selects a pilot project 
from the activities of his own department 
or unit. 


The second session is devoted to instruc- 
tion and practice in breaking down a process 
and documenting it on the Work Simplifica- 
tion Analysis Chart. After the session on 
charting, the trainee is given an assignment 
of charting his pilot project before the next 
session. Then at the third session the trainee 
has an opportunity to read and discuss his 
chart with the group and clear up any prob- 
lems encountered or questions he may have. 
This same pattern is followed through the 
analysis and improvement sessions. Sample 
charts are distributed and discussed to give 
a broader perspective and to furnish a guide. 


Present the Proposal 


In the final session, a method is outlined 
for preparing the proposal for presentation 
to the person who has authority to approve 
the change. There are also discussions on 
how to install improvements after approval 
is received and how to follow up to see that 
the improvements are working properly. 
Ideas are offered on how to “capture” sav- 
ings because although frequently improve- 
ments result in a saving of only a few hours 
per week, month, or year, if that time is not 
captured and put to productive use, it is lost. 
(See the outline of the training program 
listing visual aids used and key points dis- 
cussed in each session. IIlustration I.) 


Practice Safety 


We are particularly conscious of the neces- 
sity of working in a safe manner because in 
a gas and electric utility many employees 
work around natural gas, electrically en- 
ergized facilities, and various types of 
equipment in motion. Therefore, specific 
instructions are given not to eliminate any 
safety measure in any work method or pro- 
cedure without getting the approval of the 
safety department. Furthermore, any change 
in any operation where safety is involved 
should be discussed with the safety super- 
visor before it is made. 


Develop Teamwork 


It is impossible to make an improvement 
without some kind of change, and it is 
natural for people to resist almost any change 
which is imposed by others. For this reason 
the participative approach is recommended 
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in all work simplification activities. Super- 
visors are encouraged to consult and to bring 
in on a study all employees concerned or 
involved. This makes the employees part of 
the team. It gives them a chance to offer 
their ideas and suggestions. Recommenda- 
tions for improvement through change come 
from the team. When employees are on the 
team which offers recommendations, they 
are interested in seeing the recommendations 
carried out. This approach takes a little 
more time, but it assures better results. 


Inform Management 


By the time the instructors’ manual was 
completed, we wanted to acquaint middle 
management with the details of the program. 
Therefore, a Work Simplification Apprecia- 
tion Program was developed. This program 
is a one-hour and fifteen-minute presenta- 
tion designed to introduce the subject, show 
how it works, how the participants will 
benefit, and how the Company will benefit. 
The Appreciation Program was presented 
to the Company officers who wanted more 
information on the subject, and to about 
fifty general office department managers and 
assistants. This presentation provided man- 
agement people with a clear picture of the 
program and solicited their support. 


The managers of the thirteen geographic 
divisions were then invited to send people 
to the headquarters office for instructor 
training. The decision whether or not to 
use the program was left entirely to the 
division managers. No order was issued and 
no pressure was brought to bear. We wanted 
participation on a voluntary basis only. 


Train Instructors 


All the divisions sent representatives for 
instructor training. Twenty-three instructors 
were trained and provided with the necessary 
materials. It was recommended to the 
instructors that the four sessions of the 
program be spaced a minimum of one week 
apart and a maximum of one month. It was 
also recommended that the groups consist 
of twelve to twenty supervisors. Unusual 
circumstances in some areas made it impos- 
sible to comply with these recommendations, 
but observation and results to date have 
indicated that the program was most success- 


ful where they were followed. After receiv- 
ing the training, some instructors scheduled 
their division training program for super- 
visors to start immediately and others under- 
took it as conditions would permit. To date, 
about 3,000 supervisors have received the 
training in about 120 different groups. 


Replenish the Fuel 


Through experience with a work simplifi- 
cation program we find that its continuity 
is somewhat analogous to that of a rocket 
missile. The momentum developed by the 
original fuel will carry it only so far. Unless 
there are additional stages of fuel ignition, 
the endeavor like the projectile, will fall or 
die out. For this reason, it is essential that 
a good follow-up be maintained. In our 
case, work simplification coordinators have 
been appointed in each of the geographic 
divisions. They handle the promotion of the 
program in their divisions, follow up with 
supervisors to see what improvements are 
being made, offer assistance when needed, 
assist in coordinating joint studies by several 
supervisors, distribute bulletins and other 
promotional media, and serve as liaison be- 
tween the division and the general office. 


The Department on Procedures and Or- 
ganization directs the program and furnishes 
most publicity material. It will also provide 
yearly follow-up sessions to give the super- 
visors additional tools and techniques as 
they are ready for them. To stimulate ideas 
further, we are planning to produce motion 
pictures of work methods and procedures 
illustrating some before and after situations. 


The first cost of the program is the biggest 
cost because of the concentrated effort neces- 
sary to get a program rolling. After the 
basic training is completed and the super- 
visors think habitually in terms of work 
simplification, the cost of the follow-up pro- 
gram is relatively small. Also, if a program 
is developed properly, the accomplishments 
should be progressively greater. We have 
just completed one full year in the program 
and the annual savings from improvements 


already amount to several times the initial © 


cost. If the accomplishments to date are any 
indication of future achievements, we can 
say that the program has been a very profit- 
able investment. s/p/a 
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Systems and Procedures 


—An Observation 


p> In its organizational and functional per- 
spective, Systems and Procedures, as a term, 
has an unsettled meaning. It is used by dif- 
ferent companies to identify a group of 
activities ranging from work simplification 
and forms control to organization planning 
and management analysis. Organizationally 
its location varies from a unit in office man- 
agement to a part of a controllership, or a 
staff assistantship to top management. It is 
true that no organizational unit, even when 
identical in name and assigned function to 
that in’ other companies, enjoys the same 
power and position. But if the task it per- 
forms is fundamental to a company and 
performance in it calls for skill requiring 
disciplined training, that organizational unit 
should possess an explicit and well-defined 
position. To be sure, engineering is always 
called engineering and there may only be a 
few locations for its placement in an or- 
ganization. Other organizational units, lack- 
ing this clear-cut identification, may find 
themselves having a continuous struggle for 
management recognition and organization 
acceptance because of failure to assign them 
an explicit and well-defined position in the 
organization. Systems and Procedures work 
is seemingly faced with this problem. Thus, 
direct consideration of the problem is in 
order. 


The Function Grows 


Let us begin with a brief history of Sys- 
tems and Procedures. It seems that Systems 
and Procedures was originally regarded as 
a function dealing with improving methods 
and curtailing waste in the manufacturing 
area. It was basically a problem of mechanics 
and cost, having apparently little relation- 
ship with the over-all management scheme. 
Its development, however, led to the estab- 
lishment of Systems and Procedures to sim- 
plify clerical operations and to regulate 
accounting routine. Other activities became 
allied to Systems and Procedures as the out- 


Y. N. Chang 


look of management changed. Forms design, 
time and motion studies in clerical opera- 
tions, space and facilities planning and 
control, office machine evaluation, records 
management, and other activities of a clerical, 
technical, and service nature were added to 
the Systems and Procedures function. 


Through procedure writing, Systems and 
Procedures established control over clerical 
and accounting operations, thus exercising 
influence over operations throughout a com- 
pany. Systems and Procedures was then 
looked upon not only as a means to improve 
administrative work of a clerical and 
mechanical nature and to regulate routine, 
but also as a control instrument—controlling 
performance and establishing work measure- 
ment. This latter task was regarded by man- 
agement as akin to internal auditing. To 
summarize, Systems and Procedures work, 
during its initial development, was regarded 
as a work-simplifying, cost-saving, and con- 
trol instrument in administration. Organiza- 
tionally, it was placed in office management, 
administrative services, accounting, or inter- 
nal auditing. 


The Concept Changes 


With the more recent changes in manage- 
ment concepts, a maturity in Systems and 


Dr. Y. N. Chang has a Ph.D. in 
political science from the Univer- 
sity of Washington. He was form- 
erly a research associate at Stanford 
University and the systems and pro- 
cedures manager of the military 
division of the Lenkurt Electric 
Company at San Carlos, California. 
He is now a long-range manage- 
ment planner in the ground systems 
group of The Hughes Aircraft Com- 
pany at Fullerton, California. A 
member of the Systems & Pro-' 
cedures Association (Santa Clara, 
California Chapter), he is also a 
member of the American Political 
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Procedures can be observed as it expands 
into organization planning, administrative 
systems, design, and management analysis. In 
government agencies, administrative analy- 
sis is considered to be a necessary function. 
Administrative analysis is the study of causes 
and solutions of administrative problems. It 


includes planning and improving administra- - 


tive practices, methods, and organization 
structure. An administrative analyst is one 
who approaches these problems through 
practical scientific research techniques and 
creative thinking. He identifies the problem, 
determines the causes, and develops solu- 
tions. Administrative analysis is not confined 
to mechanics and cost; it is concerned with 
organization management, organization struc- 
ture, control and planning, budget control, 
procedure writing, and statements of policies 
and programs. 


In industry, Systems and Procedures prac- 
titioners find it difficult to separate the study 
of mechanics and cost from the analysis of 
organization. Indeed, the organization struc- 
ture and its attributes are more basic and 
conducive to the effectiveness of an organiza- 
tion than mechanics and cost. The growing 
complexity of industrial organization, both 
in size and operation, and the rise of “man- 
agerial professionalism” further warrant the 
need for management analysis and instruc- 
tion writing, the pronouncement of policy, 
and the design of major administrative sys- 
tems to direct a complex operation. It is 
through this type of change in management 
concept and perhaps through a re-examina- 
tion of the meaning of organization effec- 
tiveness that Systems and Procedures, though 
grossly inadequate at first to cope with this 
task, has become both closely associated 
with management and more mature. To sum- 
marize, it is now thought by Systems and 
Procedures writers and practitioners that 
Systems and Procedures has grown beyond 
the original boundary. It embraces organiza- 
tion planning, systems and procedure anal- 
ysis, administrative systems design, and man- 
agement analysis. Organizationally, it has 
become a staff function, reporting to a chief 
executive of an organization. 


The Interpretations Differ 


There is, however, a basic disagreement. 
It is one of definition. What is Systems and 


Procedures? Is it necessary to define it at 
all? There are those who believe that Systems 
and Procedures as a term is so loosely used 
that a generally accepted definition is impos- 
sible. They reason that depending upon the 
activities assigned to it, Systems and Proce- 
dures implies a broad range of meanings. 
For example, when dealing with clerical 
operations, systems is defined as “the 
mechanics by which clerical functions are 
performed”; and procedures, “the formal 
instruction written and charted, which 


governs the operations comprising a system.” 


In cost accounting, system is a plan and the 


various routines and actions to be followed ' 


are procedures. On the other hand, those 
who advocate the “freeing” of Systems and 
Procedures from clerical routine and ac- 
counting detail, define systems as a means 
by which a company is to operate and to 
accomplish its objectives. Procedures are 
written and oral instructions for implement- 
ing the system. 


The present confusion in definition is 
caused by poor communication. In the first 
place, let us assume that Systems and Pro- 
cedures is, wherever placed and however 
identified, concerned with organization ef- 
fectiveness. Secondly, System and Procedures 
deals with administrative processes which 
contribute to the efficiency of decision- 
making coordination and over-all manage- 
ment. Thirdly, it encourages a comprehen- 
sive knowledge of an organization and its 
dynamics. In this setting, Systems and Pro- 
cedures is a constituent part of general 
administration, which is contrasted to such 
specific areas as engineering administration 
or marketing administration. It is concerned 
with achieving optimum coordination and 
effectiveness for a total organization. 


Systems and Procedures in this sense 
implies a function devoted to the analysis 
of working processes and the over-all analy- 
sis of a series of organized operations that 
involve a group of people. It identifies 
organizational operations and the order and 
timing in which they should inter-play for 


optimum results. It provides an understand- - 


ing of essential relationships among func- 
tions and operations. It deals with structural 
as well as operational decision-making 
bodies, communication media, and group 
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Pp In its organizational and functional per- 
spective, Systems and Procedures, as a term, 
has an unsettled meaning. It is used by dif- 
ferent companies to identify a group of 
activities ranging from work simplification 
and forms control to organization planning 
and management analysis. Organizationally 
its. location varies from a unit in office man- 
agement to a part of a controllership, or a 
staff assistantship to top management. It is 
true that no organizational unit, even when 
identical in name and assigned function to 
that in other companies, enjoys the same 
power ‘and position. But if the task it per- 
forms is fundamental to a company and 
performance in it calls for skill requiring 
disciplined training, that organizational unit 
should possess an explicit and well-defined 
position. To be sure, engineering is always 
called engineering and there may only be a 
few locations for its placement in an or- 
ganization. Other organizational units, lack- 
ing this clear-cut identification, may find 
themselves having a continuous struggle for 
management recognition and organization 
acceptance because of failure to assign them 
an explicit and well-defined position in the 
organization. Systems and Procedures work 
is seemingly faced with this problem. Thus, 
direct consideration of the problem is in 
order. 


The Function Grows 


Let us begin with a brief history of Sys- 
tems and Procedures. It seems that Systems 
and Procedures was originally regarded as 
a function dealing with improving methods 
and curtailing waste in the manufacturing 
area. It was basically a problem of mechanics 
and cost, having apparently little relation- 
ship with the over-all management scheme. 
Its development, however, led to the estab- 
lishment of Systems and Procedures to sim- 
plify clerical operations and to regulate 
accounting routine. Other activities became 
allied to Systems and Procedures as the out- 
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look of management changed. Forms design, 
time and motion studies in clerical opera- 
tions, space and facilities planning and 
control, office machine evaluation, records 
management, and other activities of a clerical, 
technical, and service nature were added to 
the Systems and Procedurés function. 


Through procedure writing, Systems and 
Procedures established control over clerical 
and accounting operations, thus exercising 
influence over operations throughout a com- 
pany. Systems and Procedures was then 
looked upon not only as a means to improve 
administrative work of a clerical and 
mechanical nature and to regulate routine, 
but also as a control instrument—controlling 
performance and establishing work measure- 
ment. This latter task was regarded by man- 
agement as akin to internal auditing. To 
summarize, Systems and Procedures work, 
during its initial development, was regarded 
as a work-simplifying, cost-saving, and con- 
trol instrument in administration. Organiza- 
tionally, it was placed in office management, 
administrative services, accounting, or inter- 
nal auditing. 


The Concept Changes 


With the more recent changes in manage- 
ment concepts, a maturity in Systems and 
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Procedures can be observed as it expands 
into organization planning, administrative 
systems, design, and management analysis. In 
government agencies, administrative analy- 
sis is considered to be a necessary function. 
Administrative analysis is the study of causes 
and solutions of administrative problems. It 
includes planning and improving administra- 
tive practices, methods, and organization 
structure. An administrative analyst is one 
who approaches these problems through 
practical scientific research techniques and 
creative thinking. He identifies the problem, 
determines the causes, and develops solu- 
tions. Administrative analysis is not confined 
to mechanics and cost; it is concerned with 
organization management, organization struc- 
ture, control and planning, budget control, 
procedure writing, and statements of policies 
and programs. 


In industry, Systems and Procedures prac- 
titioners find it difficult to separate the study 
of mechanics and cost from the analysis of 
organization. Indeed, the organization struc- 
ture and its attributes are more basic and 
conducive to the effectiveness of an organiza- 
tion than mechanics and cost. The growing 
complexity of industrial organization, both 
in size and operation, and the rise of “man- 
agerial professionalism” further warrant the 
need for management analysis and instruc- 
tion writing, the pronouncement of policy, 
and the design of major administrative sys- 
tems to direct a complex operation. It is 
through this type of change in management 
concept and perhaps through a re-examina- 
tion of the meaning of organization effec- 
tiveness that Systems and Procedures, though 
grossly inadequate at first to cope with this 
task, has become both closely associated 
with management and more mature. To sum- 
marize, it is now thought by Systems and 
Procedures writers and practitioners that 
Systems and Procedures has grown beyond 
the original boundary. It embraces organiza- 
tion planning, systems and procedure anal- 
ysis, administrative systems design, and man- 
agement analysis. Organizationally, it has 
become a staff function, reporting to a chief 
executive of an organization. 


The Interpretations Differ 


There is, however, a basic disagreement. 
It is one of definition. What is Systems and 


Procedures? Is it necessary to define it at 
all? There are those who believe that Systems 
and Procedures as a term is so loosely used 
that a generally accepted definition is impos- 
sible. They reason that depending upon the 
activities assigned to it, Systems and Proce- 
dures implies a broad range of meanings. 
For example, when dealing with clerical 
operations, systems is defined as ‘“‘the 
mechanics by which clerical functions are 
performed”; and procedures, “the formal 
instruction written and charted, which 
governs the operations comprising a system.” 
In cost accounting, system is a plan and the 
various routines and actions to be followed 
are procedures. On the other hand, those 
who advocate the “freeing” of Systems and 
Procedures from clerical routine and ac- 
counting detail, define systems as a means 
by which a company is to operate and to 
accomplish its objectives. Procedures are 
written and oral instructions for implement- 
ing the system. 


The present confusion in definition is 
caused by poor communication. In the first 
place, let us assume that Systems and Pro- 
cedures is, wherever placed and however 
identified, concerned with organization ef- 
fectiveness. Secondly, System and Procedures 
deals with administrative processes which 
contribute to the efficiency of decision- 
making coordination and over-all manage- 
ment. Thirdly, it encourages a comprehen- 
sive knowledge of an organization and its 
dynamics. In this setting, Systems and Pro- 
cedures is a constituent part of general 
administration, which is contrasted to such 
specific areas as engineering administration 
or marketing administration. It is concerned 
with achieving optimum coordination and 
effectiveness for a total organization. 


Systems and Procedures in this sense 
implies a function devoted to the analysis 
of working processes and the over-all analy- 
sis of a series of organized operations that 
involve a group of people. It identifies 
organizational operations and the order and 
timing in which they should inter-play for 
optimum results. It provides an understand- 
ing of essential relationships among func- 
tions and operations. It deals with structural 
as well as operational decision-making 
bodies, communication media, and group 
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dynamics. Hence, the purpose of Systems 
and Procedures is the optimization of an 
organized effort in running a business or in 
performing a task. It cannot be divorced 
from the policies or the structure of an 
organization. It must not, therefore, get 
bogged down in the analysis of clerical 
operations and technical details, for these 
are but one aspect of an organization’s opera- 
tions. It should concentrate on basic proc- 
esses in the general area of management, 
or in a specific sector of management such 
as a reporting system for the company or 
a product-development process for engineer- 
ing. In the analysis of a process, it throws 
light on the complexity of relationships 


among major functional areas and uncovers. 


problems of group dynamics of management. 
It makes objective studies of over-all organi- 
zation and administration problems for top 
management. 


To summarize, Systems and Procedures 
accentuates over-all performance, stresses 
interdependence among functional units, and 
emphasizes improvement in administrative 
technique. A “system” must be interpreted 
as an integral whole, either of a working 
process or of an organization composed of 
interconnected functional units. A “pro- 
cedure” on the other hand, is a prescribed 
method or technique for performing a certain 
task, thus insuring the effectiveness of a 
system. Any technique—machine as well as 
mechanical models—which contributes to 
the refinement of an administrative process 
is no doubt related closely to Systems and 
Procedures. In other words, if one accepts 
the assumption that Systems and Procedures 
deals with administrative process, Systems 
and Procedures is a component part of a 
coherent whole—the field of general admin- 
istration. Being so, not only does Systems 
and Procedures have an assemblage of con- 
ceptual knowledege, it is also equipped with 
skill and technique to accomplish its task and 
to encourage management support and or- 
ganization acceptance. To differentiate when 
Systems and Procedures is employed in office 
management, accounting, or other office 
operations, it should be called office systems 
and procedures or accounting systems and 
procedures. Hence, as in administration, gen- 
eral systems and procedures is differentiated 
from specific systems and procedures. 


Conclusion 


Systems and Procedures may be either a 
constituent part of an organization respon- 
sible for the analysis of administrative process 
in a large business organization or a func- 
tional unit concerning organization effec- 
tiveness in a small firm. Systems and Pro- 
cedures may practice such activities as 
organizational analysis and planning, ad- 
ministrative process analysis, policy writing, 
and systems and procedures preparation. Its 
meaning in a company must be clearly under- 
stood. Within a company, it should mean 
only one thing, not several. 


One may question the basic need for a 
company to have a staff unit to deal with 
general administration. Is it not true that 
organizing and directing are the basic respon- 
sibilities of all managers? When, then, is 
there a need for additional personnel to 
strengthen this effort. Are Systems and Pro- 
cedures people perhaps more accurately 
described as “procedure writers” who record 
the instructions of the managers? These are 
questions often posed. They should be 
resolved. 


Any organization, industrial, govern- 
mental, or social, is basically a “human” or- 
ganization designed for joint performance. 
Administration” represents a body of con- 
ceptual knowledge, skill, and wisdom. It is 
an extremely complex and specialized 
field. Management must possess this knowl- 
edge and must understand its organization 
objectively. While managers are subjectively 
involved. from day to day in organizing and 
directing the affairs of the company, a group 
of administrative specialists can concern 
themselves with the objective analysis of 
effective administration. 


Systems and Procedures studies the inter- 
dependence of functional units. It aims to 
maintain functional coherence within the 
whole. It is through over-all analysis of ad- 
ministration, not through the mere recording 
of specialized methods and procedures, that 
Systems and Procedures makes its contribu- 
tion to the success of an organization and 
identifies its rightful place within the com- 
pany group. s/p/a 
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Systems Work 


Eastern 


p The Eastern European States (East Ger- 
many, Poland, Czechoslovakia, Hungary, 
Rumania, Bulgaria) all became part of the 
Communist bloc after World War II. After 
a short interim period as a four-party democ- 
racy, the transition to a Communist govern- 
ment came in 1947-48. The basic principles 
of economy in all these states are, therefore, 
identical to those applied in the Soviet Union. 
There is a broad exchange of experience 
among these states in all fields, as well as in 
the area of systems and procedures. 


The aim of this article is to summarize the 
writer’s observations during the past decade 
as a systems man first in eastern Europe and 
then in the United States and to point out 
major differences in educational require- 
ments and in systems work in general. Be- 
cause of the nature of the material, the first 
person, narrative style is used. 


I gained my experience in Communist 
Hungary where I worked from 1948-1956 
in various sections of the state-controlled 
economy. 


My last position was as Chief Comptroller 
of the Ministry of Transport and Communi- 
cations, Department of Motor Vehicles, from 
1953 through 1956. During these years, be- 
sides working on systems and procedural 
problems of the Department, I prepared a 
study concerning the accounting system of 
the Czechoslovak Auto Transportation for 
the Research Institute of Auto Transporta- 
tion in Hungary. I had further the opportun- 
ity to study some accounting and procedural 
problems of East Germany and Poland, 
mostly related to the field of auto-transporta- 
tion. I also had the opportunity to study the 
professional literature of the Soviet Union. 
Occasionally I was asked to prepare con- 
sultant opinions on some organizational and 
cost accounting problems of companies be- 
longing to the Ministry of Defense. 


in 


Kurope 
Tibor Keler 


Before going further in this presentation, 
it is necessary to remind the reader that we 
are concerned here with a state-controlled 
economy where private property or owner- 
ship (with negligible exceptions) is excluded 


’ and all enterprises are state owned. Regular 


control is given to the respective ministries; 
the over-all supervision and outlining of gen- 
eral directives and principles is carried out 
by the Treasury Department, Federal Bank, 
and Central Bureau of Planning. 


Educational Requirements 


During the first years of Communist rule 
in Eastern Europe, the Treasury Department 
developed regulations—based on Soviet ex- 
perience — which included details about 
educational requirements for the systems pro- 
fession. According to these regulations, any 
systems job in companies, trusts, banks, min- 
istries, or treasury department is restricted 
to persons who have had formal education 
consisting of three possible grades. Anybody 
applying for a systems job or holding a posi- 
tion as a systems analyst has to pass examin- 
ations within a certain period of time; the 
deadline date, for those already holding a 
systems position, was 1958. 


Dr. Tibor Keler, a member since 
January, 1957, of the Automatic 
Programming Development Depart- 
ment, UNIV AC, Remington Rand, 
is the advisor in new EDP applica- 
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Budapest, Hungary. He received his 
doctor’s degree in economics in 
Budapest in 194]. Dr. Keler is a 
member of the Central Pennsyl- 
vania Chapter, S.P.A. 
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A special bureau within the Department of 
Treasury, in cooperation with the University 
of Economic Sciences in Budapest, worked 
out an educational program, consisting of the 
following three grades: 


Grade I, A basic course in accounting, sys- 
tems, and statistics. Approximate duration, 
one year. 


Grade II, Advanced course, including the 
following subjects: 


1. Political economy 


2. Accounting (synthetic and analytical), 
systems, and statistics on a company 
level 


3. Planning (production, productivity, 
budget, cost) 


4. Law 


This course requires approximately two years 
of study, not counting the basic course, and 
the successful passing of a series of written 
and oral examinations. A maximum of 6 
hours of written test problems is given for 
each subject. 


Grade III, This is the highest step in the 
formal education program. Admission re- 
quirements are the successful passing of 
Grade II or a master’s degree in business 
administration and five years of experience 


in systems and accounting. Subjects for 
Grade III are: 


1. Political economy (Marxism, Lenin- 
ism) 


2. Accounting and systems on the level of 
national economy for each major sec- 
tion of the economy, such as: 


Industry 

Agriculture 

Transportation and Communication 
Construction Industry 

Commerce 


Institutions supported by state 
budget (scientific institutes, hos- 
pitals ) 


moange 


4. Auditing the national economy (in the 
same groups as mentioned before) 


3. Planning the national economy (in the 
same groups as mentioned before ) 


5. Law 


This course requires approximately ‘three 
years of study and the successful passing of 
written and oral examinations in each sub- 
ject. Both Grades II and III are difficult 
examinations but Grade III presents even 
higher requirements to the candidate. Ex- 
aminations are held before a committee con- 
sisting of a chairman and two professors; the 
selection of the committee is kept secret 
until the day of the examination. 


No credit was given for degrees obtained 
under a preceding type of government, which 
means that those few who gained their de- 
grees before the end of World War II and 
maintained their positions as systems ana- 
lysts had to start over again. 1, who received 
my degrees in business administration and 
economics before the end of World War II, 
started studying again in 1950 and passed 
successfully the last examination in Grade 
III in March, 1956. 


In December of the same year, I arrived 
in the U.S.A., and I am grateful for the op- 
portunity to work in electronic data proc- 
essing, a most interesting field. 


From the foregoing it can be noted that 
emphasis is placed in the educational pro- 
gram on two subjects: 


1. Accounting 


2. Political Economy 


Systems and accounting are closely related 
and regardless of whether the systems man 
has specialized in accounting, planning, time 
studies, technology, or any other branch of 
systems work, the above mentioned educa- 
tional requirements are applied to everybody. 


The other subject, political economy, in- 
cludes detailed studies of Marxian economic 
theory expanded by teachings of Lenin and 
Stalin, up to the evaluation of resolutions of 
the congresses of the Bolshevik party. Sub- 
jects like the maintenance of equilibrium 
between heavy industry and consumer goods 
production, the support of agriculture, and 
the increasing percentage of production waste 
were taught in great detail. 


Grade III is normally required for lead- 
ers of the systems group. Systems analysts 
generally must have passed Grade II, some- 
times combined with other specializations 
such as engineering. 
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Systems Concept 


The prime goal of systems work is to in- 
crease the economic efficiency of a company. 
If there is a choice between two or more 
methods, the more economical should be 
selected. Basically any systems work should 
be built on the main principle of Marxian 
theory: To raise the standard of living of 
the working people through increased pro- 
ductivity. 


In a socialized economy, where all en- 
terprises are state-owned, the degree of 
standardization is very high. Any existing 
company or enterprise to be created has to 
function according to standards laid out in 
detailed plans. Its organizational structure is 
predetermined according to the regulations 
of the ministry to which the company be- 
longs. The type, the source, and the price of 
raw materials; the technological process of 
manufacturing; the distribution of products; 
and the method of transportation are all 
contained in detailed production plans. The 
number of employees and workers, the job 
descriptions, and the ratio of productive to 
non-productive employees are outlined ex- 
actly in the organizational manual of a com- 
pany and prepared before a company starts 
to function. The responsibilities (and punish- 
ments) of the director, chief engineer, and 
chief acountant are exactly prescribed by 
the Council of Ministers. 


The operational fund (capital) is a part 
of the budget of the ministry concerned and 
is transferred into a special account opened 
at the Federal Bank for the given company. 
The accounting system is predetermined by 
the accounting department of the respon- 
sible ministry. The percentage of total cost 
in relation to the total production value is 
predetermined, which gives the percentage 
and the absolute amount of planned gain or 
loss. 


A great number of ministry regulations 
direct the work procedure of each depart- 
ment or group within the company, such as 
quality control, cost accounting, statistics, 
and preventive maintenance. Most of the ac- 
tivities within a company have to be per- 
formed, recorded, and audited according to 
standard rules issued by the corresponding 
bureau of the ministry. 


Thus it seems that the significance of sys- 
tems work is very small since, theoretically, 


all details of work to be performed are pre- 
determined. What then is the task of a 
company systems analyst? 


1. His first responsibility is to see that 
the rules and regulations are properly 
applied and carried through. 


2. Procedural problems not covered by 
standard regulations have to be worked 
out in detail. 


3. Because of the high degree of standard- 
ization, some procedures cannot be 
applied to a particular company hence 
it is justifiable to permit exceptional 
procedures, which have to be proposed 
by the company systems analyst. 


4. If certain procedural changes or im- 
provements are required in an existing 
system, it is the task of the analyst to 
prepare a case study and to submit his 
proposal to the ministry concerned. If 
a change affects only a particular sec- 
tion of the industry, the approval of the 
ministry concerned is sufficient; if it 
affects more sectors of the economy, it 
has to be approved by the Treasury De- 
partment. 


These are the main responsibilities of a 
systems analyst, and since they are based on 
the principle that the one who is responsible 
has to be given the opportunity to exercise 
authority in order to accomplish his task, it 
is evident that responsibility and authority 
go together. 


To illustrate some of the enforced stand- 
ards, I offer the example of the compulsory 
use of accounting systems regulated by the 
Department of Treasury. The frame of any 
accounting system consists of 9 major classes 
of accounts. Each of these is subdivided into 
groups and accounts which have. the same 
meaning in statistical and financial reports 
of any company. For instance, account No. 
5211 contains the balance of the wages of 
industrial workers of any company. The 
frame. of the accounting system in East Ger- 
many and Czechoslovakia is built on a simi- 
lar basis. 


The Place of the Systems Group within 
the Company Organization 


The systems group organically belongs to 
the accounting department of a company. 
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The head of the systems group reports to the 
chief accountant. This is the situation in 
Hungary and Eastern Germany. The defini- 
tion of systems work and the position of the 
systems group within the company organiza- 
tion is not final. The responsibilities of sys- 
tems men have undergone constant changes 
in the Soviet Union and in Eastern European 
countries. One fact remains, however: his 
importance is constantly increasing. 


Systems work is generally criticized as 
being too accounting-oriented and as be- 
ing mostly concerned with procedural prob- 
lems. Systems work should be equally con- 
cerned with technological problems and 
proper control of production procedures. 


There is a general trend toward placing the 
systems group directly under the supervision 
of the Board of the Workers Council, which 
is the governing body of a company. This 
would practically mean that the systems ana- 
lyst would report to the director of the com- 


pany. 


On the whole, the level of automation 
is lower in the Eastern European States than 
in the United States. Punched card equip- 
ment represents about the highest degree of 
automation. Czechoslovakia is the only one 
which, according to my knowledge, produces 
an electronic computer SAPO (samo-poci- 
tac), invented by Mr. Svoboda. 


In general I find the major differences in 
systems work between the United States and 
Eastern Europe are: 


1. Formal education 


2. The authority of systems men 


3. Specialization 


The systems man in Eastern Europe is re- 
quired to have a formal education and has 
a higher degree of authority. The systems 
analyst in the United States has less authority 
and is therefore required to do a more 
creative job with more individual thinking. 
On the other hand, the systems analyst in 
the United States has to do a constant selling 
job and if his efforts are not met with proper 
understanding, the best ideas can be lost. 

s/p/a 


p> Since the manufacture of missiles for the 
United States Navy involves the working 
of many types of metals, plastics, and hydrau- 
lic and electrical components, the adequate 
stocking and maintenance of manufacturing 
tools and supplies becomes costly. Large 
quantities of standard catalog tools and sup- 
plies, as well as special tooling required to 
make specific parts, are critical to the main- 
tenance of the contracted production level. 
In order to establish adequate control of this 
inventory, a series of procedures has been 
developed and is being installed at the Ray- 
theon Company’s Lowell Plant. 


A plan for an integrated system was de- 
veloped and conveniently broken into four 
parts for installation: 


1. The mechanization of the tool inven- 
tory control system 


2. The development of a tools and sup- 
plies catalog and coding system 


3. The capture of original data for further 
processing as a by-product of the crea- 
tion of process sheets 


4. The installation of related manual 
procedures, both to implement the 
mechanization and to cover those areas 
where mechanization was not feasible. 


I. The Mechanization of the Tool Inventory 
Control System 


The inventory control area was selected as 
the first area for mechanization since it 
offered the most immediate tangible bene- 
fit. In addition, it was essential that coded 
description cards be created to produce 
the tools and supplies catalog. This catalog 
establishes the coding used in subsequent 
operations. The mechanized tool inventory 
control system will be discussed in detail 
in this paper. 
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A Procedure For Tool 


Inventory Control 


Il. The Development of a Tools and Sup- 
plies Catalog and Coding System 


In order to process data mechanically, a 
code was developed and applied to each 
item of inventory. The code, together with 
descriptive wording, vendor information, 
etc., was key punched into a master de- 
scription card. The cards were then tabu- 
lated to produce a reference catalog for the 
use of methods engineers in coding tools 
called out on process sheets. 


Ill. The Capture of Original Data as a By- 
Product of the Creation of Process 
Sheets 


The process sheet (which describes what 
is to be done, on what machine, and with 
what tools) contains much of the basic 
information to be used at a later point by 
the Production Control and Manufacturing 
Departments, as well as the Manufacturing 
Tools and Supplies Group. The tools 
called for in each operation are identified 
on the process sheet by the code found in 
the tools and supplies catalog. The process 
sheet is typed on an electric typewriter 
with tape output, which is reused when 
up-dating process sheets. Simultaneously 
and automatically, a selected output tape 
is prepared. This tape is converted to a 
series of cards which are used in Produc- 
tion Control and Manufacturing applica- 
tions. A tool requirement card is also pre- 
pared for use in the preparation of tool 
kit lists and for the creation of a kit loan 
card which authorizes the machine opera- 
tor to withdraw the kit from stores. The 
requirement cards are run to prepare a 
list of new items which must be purchased 


and added to the inventory. Thus, the , 


mechanized system becomes integrated 
from the creation of the process sheet 
through the inventory control system. 


John J. Murphy 


IV. The Installation of Related Manual Pro- 
cedures 


The creation of these mechanized systems 
requires a multitude of written instruc- 
tions for operating personnel. Many other 
procedures, not directly related to the me- 
chanical processing, are being developed 
to complete the tools and supplies picture. 
These procedures are being incorporated 
as the mechanized steps are proven and 
installed. 


Let us consider the mechanized inventory 
control system in detail. This program was 
selected as the subject of this paper because 
it is a system capable of installation in a wide 
variety of manufacturing organizations as a 
system in itself, without the insfallation of 
the integrated tape system described above. 


The tool inventory control system, which 
is currently being installed at our plant, fol- 
lows basically the conventional inventory 
control set-up; however, several other factors 
have been introduced: 


1. The master description card has mul- 
tiple uses in the system. It is the basis 
of the tools and supplies catalog; it is 
used in the preparation of the purchase 
requisition (see Item No. 4); it is used 
for the cyclical physical inventory. 


2. Only active inventory balance cards are 
used in this system. Mechanically, the 
activity cards for a given week are 


A member of the Boston Chapter, 
Systems and Procedures Associa- 
tion, John J. Murphy is manager of 
the Procedures and Services Section 
of the Raytheon Company, Lowell, 
Mass. His seven years of experience 
in systems work includes consult- 
ing. 
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matched against the previous week’s ac- 
tive inventory balance cards. The few 
remaining activity cards, for which 
there had been no activity at the time 
of the previous week’s reporting, are 
then manually matched to the master 
card in the inactive file. This simplified 
method can be used since over 90 per 
cent of our activity is on repeat items. 


. By periodically listing the inventory 


balance cards which have remained in 
the inactive file for a number of weeks, 
we are able to review these items for 
obsolescence, thus enabling us to re- 
duce our inventory and storage re- 
quirements. 


. Through comparison of a_predeter- 


mined re-order point with the inventory 
balance, items are selected for requisi- 
tioning. When matched with the master 
description card, a purchase requisition 
is prepared in detail. This requisition is 
then reviewed by the inventory super- 
visor to determine whether the item 
should be requisitioned. If so, the re- 
quisition is signed and sent to Purchas- 
ing. 


The following are the steps involved in 
performing the tool inventory control func- 
tion: 


A. Daily: 


1. Key punch and verify master and in- 
ventory balance cards for new tools 
and supplies added to the system as 
a result of revised or new processes. 


Key punch and verify transaction 
cards for stores issues, receipts, ad- 
justments, and tools which have been 
removed from active use while under- 
going repair. 


3. Follow-up ordered tools. 


B. Weekly: 


1. Sort transactions by tool item code 
number. 


2. Merge with active inventory balance 
cards. 


3. Manually, pull inactive inventory bal- 


ance cards for unmatched transac- 
tions, step No. 2. 


4. Produce updated inventory balance 


cards showing: 


>. 


a. New inventory balance 

b. Quantity to be ordered (i.e., using 
maximum and reorder quantities 
shown on balance card, calculate 
quantity to be ordered for tools 
which have reached the reorder 
point) 


At the same time, produce activity re- 
port showing old inventory balance, 
transactions, and new inventory bal- 
ance for each tool. 


. Sort out all updated inventory bal- 


ance cards which indicate that an 
order should be placed. 


. Manually, match these against the 


master description cards. 


. Using master and updated balance 


cards requiring an order or reorder, 
produce an “on order” card and a 
purchase requisition for each tool. 


Send new cards and purchase requisi- 
tion to the Tool Control Group. 


Costing Procedure (Weekly): 


Sort “on order” cards from old bal- 
ance and order transactions cards. 


Calculate total cost for each transac- 
tion using the last unit cost (per the 
inventory balance or receipts cards). 


Sort above by card code by account 
number. 


Prepare accounting report showing 
cost of disbursements by account 
number. 


. Send accounting report and transac- 


tion cards to Tool Control Group. 


Tool Control files the cards by type 
of transaction, by tool item code 
number, and distributes the reports 
to the interested departments. 


The purchase requisition, described in 
step No. 8 above, is a 5 by 8 inch, 
two-part form. The original is a paper 
copy and the carbon is a hard copy. 
These are reviewed in Tool Control 
and subsequently sent to the Pur- 
chasing Department. 


Purchasing data, such as purchase 
order number, vendor, unit price, 
promised delivery date, etc., are en- 
tered on the requisition by the Pur- 
chasing Department. (This is done 
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before the forms are separated.) 
When the requisition has been com- 
pleted, the hard copy is returned to 
Tool Control and the paper copy is 
retained for filing in the purchase 
order folder. 


Upon receipt of the hard copy of the 
purchase requisition in Tool Control, 
the “on order” punched card is pulled 
from file and punched with pertinent 
data to indicate that the tool has been 
ordered. The purchase requisition 
copy is then filed by promised de- 
livery date and subsequently is used 
for follow-up of the ordered tool. 


D. Monthly: 


1. All active inventory balance cards are 
collated with the last week’s transac- 
tion cards. The activity report at this 
time represents a complete listing of 
all tools showing the last activity date 
during the month and the ending bal- 
ance. 


2. Asecond report, listing inactive items, 
is used as a guide in determining 
which tools have become obsolete. 


In addition to the above, punched card 
procedures have been established for: 


1. Cyclicly performing a physical inven- 
tory. 

2. Controlling the issuance of loaned 
tools. This procedure relates to the 
paper tape created at the time the 
process sheet is typed. From this 
tape, a tool loan card is created so 
that the machine operator on the fac- 
tory floor may draw from the stores 
area the specific kit of tools required 
to make that part. This card includes 
a receipt stub which the operator re- 
tains. 


3. Analysing causes of defective tooling 
so that corrective action may be taken 
by our Tool Design and Tool Pro- 
curement Groups. 


Installation of the System 


The system described ‘above was designed 
to provide the accurate control essential to 
continuous operation. This system provides 
that control. By obtaining as a direct by- 
product of process sheet preparation a list 


of tools and supplies to be used in the manu- 
facturing operations, we are assured that all 
items essential for production are available 
when needed. By processing active inventory 
records only, we can prepare lists of non- 
active items, thus decreasing capital and 
space requirements. By establishing a mech- 
anized comparison of actual inventory to de- 
sired minimum, we can produce a purchase 
requisition wherein the accuracy of the de- 
scription is guaranteed. 


The system described is a major program 
requiring several stages of installation. Since 
time is limited, the different phases are be- 
ing introduced simultaneously in several 
areas, but the final integration of the system 


- will not take place until some months later. 


A rough schedule is as follows: 


Step 1 


a. Prepare punching slips, including nu- 
merical codes for master description 
record. 


b. Develop programming for typewriter 
with tape output. 


Step 2 


a. From the master description card, run 
tools and supplies catalog. Convert tool 
description to a catalog code as proc- 
ess sheets are revised for other rea- 
sons. 


b. Add quantity cards to a selected group 
of inventory records. 


c. Begin typing process sheet changes. 
Hold selected data tapes. 


Step 3 


a. Convert all inventory to the card sys- 
tem producing actual balance lists (not 
purchase requisitions). 


b. Continue conversion of process sheets 
to punched tape. 


Step 4 


a. Discontinue actual balance listing and 
produce purchase requisitions. 


b. Convert selected data tapes to material 
requirements cards and integrate these 
cards into the system. 


The final step is expected to be completed 
in the later part of 1959. 


s/p/a 
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EDP in the Retail 
Industry 


® Before developing the main theme of 
this presentation, it might be appropriate to 
expand upon the background of the Na- 
tional Retail Merchants Association. For- 
merly called National Retail Dry Goods As- 
sociation, it is a “trade association” for retail 
organizations. It has been in existence just 
under 50 years and has approximately 11,500 
retail organizations throughout the world 
as members. The majority of the members 
are in the Department and Specialty Stores 


category, but the Association also includes . 


“chains” and variety stores such as Sears, 
Roebuck; Montgomery Ward; W. T. Grant; 
and Woolworth. Notice the variance in the 
size and concept of the retail organizations 
included in the membership of the National 
Retail Merchants, Association. 


The Association’s division, the Retail Re- 
search Institute, is relatively new, having 
been established about two years ago. The 
need for basic research in the retail industry 
led to the establishment of this Institute. 
Processing electronic data is only one por- 
tion of the work of the Institute. As addi- 
tional research work, we are conducting a 
study of organization and research techniques 
currently used in the retail industry. How- 
ever, electronics is perhaps the most fascina- 
ting of our projects. 


A store must compile millions of facts 
each year. This is primarily done manually. 
(Over 50 per cent of total expenses are for 
payroll.) Some ten years ago, a solution to 
this problem seemed close at hand. Elec- 
tronics would do the job. The same speed of 
computation which guides a missile in its 
flight or solves a mathematical problem in 
minutes instead of years, would do the re- 
tailer’s figuring and record keeping at a 
small fraction of the current cost. But now, 


Ethel Langtry 


ten years later, retailing still has not, as an 
industry, advanced in the use of EDP equip- 
ment. 


Since other industries have grasped the 
opportunities inherent in electronics, why 
has retailing lagged? Is it the inability of 
retailers to communicate their needs and state 
their problems to equipment manufacturers? 
Certainly there has been much misunder- 
standing on the part of retailers of the capa- 
bilities of electronic data processing equip- 
ment. In turn, equipment manufacturers have 
produced machines which they believed 
would do the job for the industry only to 
learn that the industry was finding them too 
expensive, too complicated to operate, or 
not suitable for a tremendous amount of in- 
put, relatively little computation, and a vast 
amount of output. This does not mean that 
EDP will never succeed in the retail in- 
dustry. Retailers who have been pioneering 
in this field for many years are optimistically 
looking forward to a “break-through.” A 
number of these retail pioneers representing 
a substantial segment of the industry( over 6 
billion dollars in retail sales) have banded 
together and formed the Electronics Com- 
mittee of the Retail Research Institute. It is 
the view of this Committee that EDP equip- 
ment will not replace all of the conventional 


Ethel Langtry, formerly assistant 
director of accounts for CARE, Inc. 
and assistant controller-at Bloom- 
ingdales, New York, is now direc- 
tor of the National Retail Mer- 
chants Association Research Insti- 
tute. Miss Langtry’s most recent pub- 
lication is “Punched Card Training 
Manual,” published by the. Retail 
Research Institute of the National 
Retail Merchants Association, 100 
West 31 Street, New York ($2.50). 
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bookkeeping, accounting, and tabulating ma- 
chines or paper and pencils used in retailing 
today. However, there is no question but that 
the intelligent application of electronic de- 
vices will be an important factor in stemming 
the rising cost of clerical functions. To this 
end, the Committee has established three 
aims: 


1. To develop the applications to which 
this equipment can be applied most ad- 
vantageously in a retail organization. 


2. To work with manufacturers of EDP 
equipment in establishing specifications 
for equipment to do the retailing job. 


3. To disseminate information to the in- 
dustry concerning the status of EDP 
both as to hardware and applications. 


The Committee meets two days every month 
and has already accomplished a great deal, 
but, of course, much more still needs to be 
accomplished. Although there have been 
many installations of EDP equipment in 
retail stores, few have been completely 
successful. 


The Office Problem 


It appears that our methods and even our 
organizational concepts must be changed if 
we are to use EDP to the greatest advantage. 
For example, stores have traditionally broken 
down their office functions into work cen- 
ters, each work center operating as an entity, 
and each responsible for a particular func- 
tion and the cost of that function. When we 
first thought of automating, we thought of 
maintaining relatively the same type of or- 
ganization with each function “costing out” 
on EDP equipment. We have learned, how- 
ever, that the entire process must be inte- 
grated if we are to obtain any real savings 
or even break even. Any one of these func- 
tions may not pay off; the payoff is often in 
a by-product or in the savings in a subse- 
quent operation. There is a further problem; 
that is, where to start to apply EDP in a re- 
tail operation. A number of retail organiza- 
tions feel that the appropriate place is in 
what is commonly termed the “office area.” 
They take the approach that the cost in this 
area has been clearly defined for a number 
of years and the personnel involved—the 
controller and his staff—are most receptive 


and sympathetic to installing new systems 
and procedures. They further point out that 
in particular, the problems of handling charge 
accounts are increasing in retail stores. 
Everyone is getting on the “credit” band- 
wagon as illustrated by several recently an- 
nounced credit plans of the banks. 


The number of charge accounts handled is 
very sizable. A recent survey of NRMA 
member stores shows the following: 


Size Store Active Charge Accts. 
50 million plus 250,000 - 400,000 
20 to 50 100,000 - 140,000 
10 to 20 50,000 
5 to 10 30,000 - 40,000 
2to 5 15,000 


Each charge account has an average of 3 
to 5 transactions per month. Each transac- 
tion requires approximately 46 digits of in- 
formation. 


Records must also be kept of sales by 
department, by store, and type of sale. In 
addition to charge sales, there are C.O.D. 
and cash transactions to be recorded. Tax 
records must be accumulated for local and 
Federal agencies. Many retail organizations 
have to cope with trading stamps which are 
traditional in some areas of the country, par- 
ticularly the middle west. Returns of mer- 
chandise must be recorded and credited to 
customers’ accounts or cash refunded. There 
is further the problem of accounting for mer- 
chandise ordered, the receipt of merchandise, 
and the ultimate payment invoices from ven- 
dors. This information must then be ac- 
cumulated by the selling departments for 
appropriate debits to inventory. All of this 
illustrates very well the need for EDP equip- 
ment and procedures integration in the office 
areas of a retail store. 


The Merchandising Research Problem 


Although office record keeping costs are 
approximately 3 per cent of sales in most 
stores, there are those who maintain that the 
office area of a retail store is the last place 
in the world to start using EDP equipment. 
They point out, very logically, that in most 
stores systems and procedures in this area 
have been carefully analyzed, exception tech- 
niques worked out, and that, as a result, it 
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is difficult if not impossible to gain any sub- 
stantial savings through EDP equipment. 
Most equipment manufacturers when faced 
with applications of the retail office are hard 
put to develop an EDP system that can break 
even. The opponents of automating the re- 
tail office first point out that to establish any 
effective EDP system in this area involves 
automating accounts receivable, and that 
this involves customer relations. They feel 
strongly that the last place a store should 
start to experiment is with its customers. Cus- 
tomers could be lost easily, they maintain, 
if they were annoyed with errors and delays 
in their bills which might result from con- 
verting to EDP. A better place to begin EDP, 
they suggest, is the “merchandise area,” an 
internal or off-line area. It is amazing how 
little the average merchant knows about the 
buying habits and preferences of his cus- 
tomers as to size, type, colors, styles, and the 
trends in his locality. Certainly he has some 
idea about it or he could not stay in business 
but there is much more to know. The infor- 
mation required for successful competitive 
merchandising involves the calculation of 
trends, comparisons with previous years, and 
relationships with other merchandise. A com- 
puter is better suited to perform these cal- 
culations. The potential is great. Markdowns 
alone represent 6.5 of net sales. In this area 
of information manipulation there is also a 
minimum amount of input and maximum 
amount of calculation, whereas accounts re- 
ceivable and accounts payable require rela- 
tively little calculation and are areas in which 
the input problem is acute. 


’ 


Point-of-Sale Devices 


Our problem, then, is how to reconcile 
these two points of view and the applications 
to EDP equipment so that EDP will pay off 
in retailing. To accomplish this, the Elec- 
tronics Committee has tried to break down 
the functions of a retail organization, tack- 
ling each segment independently but con- 
stantly keeping in mind the necessity for 
its integration into the whole. 


Perhaps the first of our problems is input 
of data. Most of the information for a retail 
electronic data processing system originates 
with a salesclerk. The salesclerk currently 
records this information in a cash register 


and/or on a sales check. On a charge trans- 
action, she lists the customer’s name, address, 
and sometimes an account number as well as 
a description of merchandise, price, and tax. 
This is done in the presence of the customer 
at the place of sale. Salesclerks are not ma- 
chine operators. They often work under diffi- 
cult conditions, many times with interrup- 
tions from other customers wanting to be 
served. Such conditions do not stimulate ac- 
curacy. But if information is to be captured 
at the source, here is where it must be done. 
Because of this, a number of manufacturing 
firms have developed point-of-sale recorders. 
These machines substitute for cash registers 
and generally contain interlocking devices 
to control the sequence of information im- 
printed and to transmit it to a punched paper 
tape unit nearby. The tape is processed daily 
either directly by a computer or through a 
tape to card converter and a card activator 
computer. 


On the surface, this sounds like a satis- 
factory solution to the input problem, but 
actual study of this system indicates many 
problems. At a recent Electronics Commit- 
tee meeting, these problems were discussed 
with the manufacturers of point-of-sale equip- 
ment, the major problem being accuracy. In 
an attempt to capture the information in the 
proper sequence, a series of interlocking de- 
vices has been built into the recorders, thus 
necessarily making them more complicated to 
operate. Even when a clerk is aware of an 
error, the method of correcting it on this 
type of device is difficult and can be a 
frustrating experience for the customer who 
is waiting for her receipt, as well as for the 
salesclerk. Our experience has shown that a 
customer will spend hours selecting mer- 
chandise but once it has been selected she 
becomes irritated at any delay in complet- 
ing the transaction. None of the present de- 
vices has the ability to correct only a portion 
of a transaction. For example, if at the end 
of recording a sale, a clerk makes an error 
in entering her identity number (although 
the rest of the transaction is entered cor- 
rectly) she must void the entire transaction 
and re-enter all the information. In addition 
to the situation just described, the new type 
of sales record presents a problem of training 
personnel. Retail stores now have extensive 
and costly training programs. This is par- 
ticularly true at peak seasons such as Christ- 
mas and Easter. Training requires an average 
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of three days. If you multiply this “unpro- 
ductive” time by the number of salesclerks 
involved, you will see that it means a tre- 
mendous expense. Training a clerk to operate 
a point-of-sale device will require two to 
three times as much training. 


Other things to note about point-of-sale 
recorders presently on the market are: 


1. They do not contain any alphabetic in- 
formation; therefore all information 
must be coded numerically. Although 
there are a number of satisfactory meth- 
ods for coding the information, it 
creates another possibility for error plus 
the work involved in maintaining and 
interpreting coded information. 


2. There is a need for hard copy. Assum- 
ing everything else works satisfactorily 
and all the information required is cap- 
tured on punched paper tape, there is 
still a need for a written document in 
a substantial percentage of store trans- 
actions. 


A written document is required on all 
“send” transactions, to accompany the mer- 
chandise to its destination and to provide 
information where there is an out-of-stock or 
order-filling problem such as in the case of 
warehouse merchandise. In addition, a vast 
majority of stores feel they must have a 
signed hard copy on charge transactions as 
verification in case of adjustments or to sub- 
stantiate that the purchase was actually made 
by the customer billed. 


Cost 


Finally we come to the problem of the 
cost of this new equipment. The majority of 
these input devices must be purchased, not 
rented. The prices average $4 to $5 thousand 
each. As an example of the investment in- 
volved before a store can think about cen- 
tral office processing equipment, those with 
a volume of approximately $50 million per 
year would require about 500 of these de- 
vices at a total cost of approximately $2 mil- 
lion. This does not take into consideration 
the loss which must be sustained on current 
cash register equipment, a large percentage 
of which will not be fully depreciated. 


These, then, are some of the reasons why 
retailers do not feel that point-of-sale equip- 


ment is necessarily the answer to their in- 
formation processing problems although there 
are certain areas where the equipment can be 
used to advantage; for example: 


1. In high transaction departments such 
as notions and drugs where the mer- 
chandise is bulk marked or not marked 
and hence no tickets are used, but 
where it is necessary to maintain statis- 
tics on sales by categories or classifica- 
tions for the guidance of buyers. In this 
area the information can be captured 
on the point-of-sale recorder. 


2. In low-transaction, specialized depart- 
ments such as furniture, where present 
mechanical registers do not provide 
sufficient totals for sales information 
for all the clerks; hence, one point-of- 
sale recorded with unlimited totals 
could replace two or more standard 
registers. 


3. Active interselling areas such as col- 
lege, “south” shops, and special areas 
in branch stores where merchandise 
from 10 to 30 departments is repre- 
sented and hence present methods of 
recording sales are cumbersome and 
costly. 


The Solution 


So much for the problems. What is the 
solution? 


To solve the over-all problem of input, re- 
tail stores are thinking along the lines of the 
banks; that is, character recognition equip- 
ment. However, unlike the banks where much 
of the information can be recorded on a 
check when it is printed, most of a store’s 
information must be entered at the time of 
the sale. This makes optical character recog- 
nition equipment appear to be more desirable 
than magnetic, for if the present register 
equipment can be altered to produce a clear 
imprint of certain necessary information on 
a tab stock salescheck, and the additional 
information is written in by the clerk on this 
same salescheck, the card checks can then 
be processed by optical reading equipment 
with the necessary information automatically 
punched from the imprint into the same 
document. These documents can then either 
be processed on card input computers or, 
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when a faster card to tape converter is de- 
veloped, it may be feasible to convert to tape 
and the tape used to activate computers. 


The computer could then be used to com- 
pile and calculate all the statistical informa- 
tion, including the preparation of customer 
charge accounts in summary form. The ac- 
tual card salescheck could be sorted on tabu- 
lating equipment to the customer’s account, 
and a summary bill prepared by computer. 
This, of course, is merely a concept which is 
far from perfect and in which there are many 
facets to be worked out. Optical sensing 
equipment still has not reached the degree of 
accuracy one would like to see, and the cost 
of revising present cash register equipment 
has not been established; but the idea does 
have real potential in the retail industry. 


These remarks about optical character 
reading are not meant to rule out magnetic 
character systems entirely. It may well be 
possible to develop printers and reading 
equipment based on the magnetic principle to 
do the retail job. In fact, a large equipment 
manufacturer has recently completed an ex- 
periment involving a West Coast department 
store to determine the feasibility of a mag- 
netic character reading system. 


There are, of course, many other possi- 
bilities for automating information handling 
in the retail industry. Regardless of what the 
system technically may be, that is, optical, 
magnetic, fluorescent, or perhaps something 
still unknown, the principle of character 
recognition is likely to be the solution to the 
input problem of a retail organization, as it 
is in the banking business. 


You have probably noted that this article 
has stressed the problem of input rather than 
central office equipment. This is because 
those of us who are working with this prob- 
blem in the retail industry feel quite strongly 
that once the input problem is solved, any 
number of pieces of gear currently available 
or in the development stage can be used in 
the over-all job. But first, we must get ac- 
curate information into the system and at a 
cost we can afford. As one of our Commit- 
tee members recently said, “We don’t want 
to be inefficient faster.” The industry can- 
not afford failures; therefore, a great deal 
of planning lies ahead before more EDP 
equipment is installed in retail organizations. 


s/p/a 


Book Review 


Production Control, (Second Edition) by 
Franklin G. Moore; McGraw Hill Book 
Company, 655 pages, 1959, $8.00. 


This second edition continues the three- 
fold objective of the first. Competently, it 
describes the job of controlling production, 
compares methods, and analyzes methods to 
be used in particular situations. 


All of the old material has been rewritten 
in a new conversational style, lending excep- 
tional value to it for anyone wishing to brush 
up on production control. There is constant 
reference to up-to-the-minute practices, prob- 
lems, and designed solutions among various 
large, medium, and small companies. At all 
times the reader is under the impression that 
he is receiving information and perspective 
from within the framework of broad, first- 
hand experience. 


There is a considerable enlargement of the 
sections dealing with forecasting, estimating, 
the learning curve, manpower loading, and 
inventory control. A chapter on the use of 
tabulating and computer equipment for pro- 
duction control is brand new, as are chapters 
on operations research and linear program- 
ming. These chapters are well worth looking 
into for anybody having an interest in pro- 
duction and inventory control. 


The one disappointment experienced by 
this reviewer was in reading the tantalizingly 
light references to the problems of inter- 
plant production control. It would seem that 
an opportunity to be the first to deal thor- 
oughly with such questions in print was 
missed. However, it must be admitted that 
this book takes us further into the area than 
most. 


The continuing trend towards tighter con- 
trol over operations has, for the most part, 
resulted in considerable economies in the 
production and inventory areas, as well as 
in better customer service. An understand- 
ing of the methods of such control, such as 
this book provides, is worth the effort of any 
Systems man to obtain. (Reviewed by Michael 
Miskulin, Underwood Corporation, and 
member Empire State Chapter, SPA.) 


. 
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J. T. McGovern 


p We have all heard stories about the 
shoemaker’s son who wears “beat up” shoes 
and the barber’s son who looks like a shaggy 
dog. In how many offices do we find that 
the Systems and Procedures group need a 
little “‘systematizing” of its own procedures? 


Some Systems and Procedures groups 
operate on an informal, almost uncontrolled 
basis. Information they pass on to manage- 
ment (who is working on what project, stage 
of completion, and anticipated final comple- 
tion) is sporadic and, when provided, 
sketchy. Other groups are so burdened with 
project assignment and status reporting pro- 
cedures that the time left to do systems 
work is reduced. In some Systems and Pro- 
cedures groups we find a steady influx of 
projects from management, each “red hot.” 
Because the last project received is the 
“hottest,” a project which was “hot” when 
received a week ago is shelved. Time is con- 
sumed dropping one project half-way through 
to pick up another. It is almost impossible 
to make intelligent decisions about priorities. 


Where does your group stand with regard 
to problems of this type? 


Our Procedure 


Our group, responsible for analysing, im- 
proving, and developing procedures for one 
department of a large electronics company, 
was spending too much time typing and re- 
typing lists for assigning, reporting status, 
and handling priorities on projects. Informa- 
tion provided was not up to the minute. 
By the time a project list was typed and 
proofread, it was no longer current. Some 
of our lists were typed monthly. A good 
picture of the current workload was not 
available. Each new project received a No. | 


Reporting And 
| Handling Project 


Priorities 


priority. We, therefore, analysed our pro- 
cedures and developed the following method: 


A New Method 


To assign a project the supervisor prepares 
a project assignment instruction sheet, in 
duplicate. One copy is given to the analyst 
in a folder and used to record his time. The 
other copy is placed in a looseleaf binder 
along with other current and pending project 
assignment sheets. At the same time a visible 
index strip is prepared, showing the project 
title and number. (See Exhibit 1). 


If the project does not require immediate 
attention, the supervisor inserts the index 
strip into the “Pending” section of a metal 
visible strip holder. “Pending” is indicated 
by an “X” marked in the appropriate check 
block in the heading. (See Exhibit II). If 
the project requires immediate attention, the 
supervisor assigns it to an analyst by mark- 
ing an “X” in pencil in the appropriate 
column. All entries subject to change are 
made in pencil. The supervisor also indicates 
the due date. The strip is then inserted into 
a metal holder in the active section and the 


J. T. McGovern is Supervisor of 
Materiel Systems and Procedures, 
R&D Materiel Department, Hughes 
Aircraft Company, Culver City, 
California. He has worked in Sys- 
tems and Procedures ‘at U.S. Army 
Installations and at the Peerless 
Pump Division of Food Machinery 
and Chemical Corporation. Mr. Mc- 
Govern received a Bachelor of Arts 
in Industrial Psychology from the 
University of Michigan in 1952. 
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Page Date 
[_jActive [_] completed [x]}Pending 
DATB 
TITLE DUE DATE | FILE NO. COMPLETED 
Offiee Equipment Standardization 14.4/6.3 
Personnel Requisition, Processing of 6.0/0.7 
Inspection Procedure 9.1/2.5 
Exhibit I, Projects Pending 
Page Date 
[X]Active [_bompletea [_]Pending of 2 8/28/59 
TITLE DUB DATE | FILS NO, 
Office Bquipment Standardization 4 x | 107 5/59 | 14.4/6.3 
Overshipments, Receiving of Xj2jx] X¥ 10/12/59 | 13.2/4.3 
Payment of Supplier invoices xj2 10/16/59 | 15.1/3.2 
Exhitit II, project Identification 
: Page Date 
[iactive completed [7]Pending 4 11/2/59 
PEER 
DUB DaTB | FILB NO. | COMPLETED 
Office Bquipment Standardization x 10/4/59 14.4/6.3 | 10/5/59 
Company Cars, Request for X 10/6/59 | 12.3/2.8 | 10/6/59 
Purchase Order Preparation X 10/5/59 | 5.3/8.1 | 10/7/59 
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Exhitit III, Projects Completed 
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appropriate check block is marked to indi- 
cate an “active” status. As the analyst com- 
pletes a phase of the project, he informs a 
secretary who records, under the appropriate 
heading on the visible index strip, the prog- 
ress made. The metal visible strip holders 
may be removed from the metal stand. 


Project work sheets, flow diagrams, etc., 
are numbered and are so indicated on the 
strip. As a project is completed, the secre- 
tary indicates the “date completed,” removes 
the visible index strip from the active cat- 
egory, and places it in the “Completed” 
holder. 


Once a week the visible strip holders 
showing active and pending projects are sent 
to the Reproduction function where a Xerox 
Multilith paper plate is made for each page. 
These are used to reproduce multilith copies 
of our status report. | 


Status Reports 


Each analyst gets a copy of the weekly 
status reports to be used as a working guide 
during the week. The supervisor uses his 
copy to determine work-load and to assign 


projects. Copies of the reports are also given ~ 


to each member of the staff in the depart- 
ment. Each member notes relative priorities 
of projects in his area and in relation to other 
projects “in the mill.” Since each analyst 
works in definite areas, his current work-load 
can be determined at a glance. Once a month 
a “Completed” list is reproduced. (See 
Exhibit III) 


A pending project may be activated simply 
by transferring its index strip from the 
pending holder to the active holder. 


All in all, this procedure gives us, at low 
cost with a minimum of typing and proof- 
reading, an up-to-the-minute picture of (1) 
who is working on what project, (2) what 
the status is, (3) when the project will be 
completed, (4) what the workload is, and 
(5) which projects have priority. 


By taking the time to analyse our own 
internal procedure, we were able to develop 
improved methods. If you take the time to 
analyse the administrative procedures of 
your Systems and Procedures group, you will 
undoubtedly develop similar improvements. 

s/p/a 


Corporate Records Retention, Volume 2*, 
“A guide to Canadian Federal and Pro- 
vincial Requirements” edited by Robert B. 
Wheelan; Controllership Foundation, Inc., 
Two Park Ave., New York 16, 275 pp., 
1959, $10. 


This is an easy-to-read reference book, of 
the various sections of the Canadian Federal 
and Provincial statutes in effect on Decem- 
ber 31, 1958, pertaining to records corpora- 
tions must maintain and retain for inspection 
by various authorities. 


The usefulness of this book, which would 
be more aptly entitled “Corporate Records 
Maintenance,” lies in the orderly manner in 
which it is arranged; a Federal section fol- 
lowed by a section for each of the ten prov- 
inces. Each section deals first with the 
statutes and regulations applicable to all 
corporations (The Companies Act), and 
then with the legislation covering such mat- 
ters as taxation, labour, trade and commerce, 
followed by requirements peculiar to cer- 


tain industries. Because of the alphabetical 


arrangement of the statutes within each sec- 


tion, the book acts as its own index. In- 


addition, two “quick reference” tables, com- 
petently footnoted, summarize the Federal 
and Provincial retention requirements and 
the limitations which affect such records re- 
tention. 


For lawyers, accountants, and systems 
people whose responsibilities may require 
them to establish or vary the form and ex- 
tent of the records maintained and retained 
by a Canadian corporation, this volume is 
a “must.” Early reference to this book to 
ascertain statutory ground rules of record 
keeping may save hours of time later. (Re- 
viewed by Stephen Elliott, Riddell, Stead, 
Graham & Hutchison, Chartered Account- 
ants, Toronto) 


*See May 1959 issue of Systems & Procedures for our 
review of Volume I. 
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Preparing the Office Manual, by M. 
Graham Kellogg; American Managament As- 
sociation, 72 pp., 1959, $2.25. 


This American Management Association 
Research Study, No. 36, presents the result 
of a questionnaire answered by 134 firms 
which use office service manuals in one way 
or another. The questionnaire was originally 
directed to 500 firms picked at random and 
the number of respondents seems significant. 
They range in size from a 15-employee firm 
to one of 250,000. Gross incomes range from 
something less than $500,000 to more than 
$100,000,000 a year. The list represents 
nearly every type of business, even two 
schools. 


The report is divided into two sections. 
The first is devoted to a brief historical in- 
troduction and the findings; the second, to 
a series of seventeen exhibits illustrating how 
some of the firms handle certain phases of 
their manuals. The text is well illustrated 
with eleven statistical tables dealing with 
such facts as how long a respondent firm has 
used an office manual, which individual or 
unit is responsible for preparation of the 
manual, and the style of writing that is used. 


The text of the report is handled so that 
anyone interested in preparing an office man- 
ual, although not an expert, can digest it 
easily and forthwith produce one which 
would be devoid of some of the more glar- 
ing errois of the “uninitiated.” Writing style, 
method of reproduction, format of the man- 
ual, and technique for gathering and writing 
materials are among some of the more in- 
teresting subjects. 


A series of exhibits in the second section 
of the booklet is highly informative and 
serves as an excellent illustration of items 
discussed in the text. 


Not the least important portion of the 
publication is a comprehensive “Reading 
List” which closes the report. Selected books, 
pamphlets, and articles appearing in mag- 
azines and periodicals are listed to help the 
reader enlarge his understanding of prob- 
lems involved in office manual preparation. 


For the seasoned systems man, much of 
the material in this publication is “old stuff” 
but compiled in a handy reference form 


which is useful. For the neophyte, the art of 
manual preparation is made easier as a re- 
sult of this publication. (Reviewed by John 
H. Burns, R.C.A.) 


Systems and Procedures Responsibility, 
by Philip H. Thurston; Harvard University, 
Soldiers Field, Boston, 110 pp., 1959, $2.50. 


This book,* subtitled “An administrative 
view of the division of responsibility between 
operating people and specialists for systems 
and procedures work,” is based on informa- 
tion gathered by Mr. Thurston during the 
preparation of his doctoral thesis. Over a 
period of several months, the author attended 
meetings, interviewed employees, reviewed 
memoranda, and generally observed systems 
work in six manufacturing companies, rang- 
ing in size from 25,000 to 175,000 em- 
ployees. The study included those areas of 
work generally included in the definition of 
“systems,” whether performed by “systems 
specialists” or other personnel, and the 
emphasis was on the information processing 
aspect. 


The author reports on 32 individual sys- 
tems projects which he classifies as follows: 


Classifi- 

cation Planning by: Installation by: 
Ist Specialists Specialists 
2nd Operating people Operating people 
Specialists Operating people 


4th Specialists and Specialists and 
Operating people Operating people 


A chapter is devoted to each of the four 
classifications. Each project within a classi- 
fication is discussed in terms of the general 
nature of the project, relevant background 
and authority for the project, the respon- 
sibilities for planning and installation, and 
the relative success of the project. Particular 
reasons for the success or failure of each 
project are brought out and each chapter 
concludes with a summary of the similarities 
among the various cases discussed. 


In a brief final chapter the author draws 
some conclusions concerning the assignment 
of systems responsibilities. Few systems 
people will quarrel with the first three of 
his general findings; namely, that systems 


*A special printing of this book will be distributed to 
members of S.P.A. 
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specialists and operating personnel comple- 
ment each other, that a trial installation for 
any new procedure is valuable, and that 
there should be a continuing responsibility 
for the entire project until installation is 
completed. His fourth—that the proper as- 
signment of the leadership responsibility in 
systems projects is with operating personnel 
—should furnish a good subject for debate 
from now until dooms-day. To quote the 
author “. . . it may often be the operating 
manager rather than the specialist who is 
better qualified for leadership responsibility 
in systems work.” Mr. Thurston’s arguments 
are cogent but he appears to view the sys- 
tems specialist as an “idea man”; a builder 
of elaborate structures not related to the 
realities of mundane operations. 


In the opinion of the reviewer, the short- 
comings of individual systems men have been 
generalized into an indictment of the species. 
We are, however, consoled by the thought 
that ‘“. . . wise project leadership will leave 
with the analyst responsibility sufficient to 
involve him in the successful completion of 
. a project and to enable him to find a measure 
of satisfaction therein.” 


Some of Mr. Thurston’s observations hit 
uncomfortably close, and his book could well 
serve as a checklist on how not to conduct a 
systems project. Many will not agree with 
his conclusions, but the book is “must” 
reading for every student of systems or 
organization. (Reviewed by Robert S. Straith, 
Lybrand, Ross Bros. & Montgomery) 


Handbook of Automation, Computation, 
and Control, Volume 2, “Computers and 
Data Processing,” edited by Eugene Grabbe, 
Simon Ramo, and Dean E. Wooldridge; 
John Wiley and Sons, Inc., New York, 1959, 
$17.50. 


Whereas Volume 1* of the ambitious and 
extensive work was concerned more with 
those subjects of interest to the Operations 
Researchers, Volume 2 is devoted entirely 
to the design and use of analog and digital 
computers and data processors. Volume 2, 
therefore, probably will be more under- 
standable to the average person engaged in 
business systems analysis and planning. In 


*See February 1959 issue of Systems & Procedures for 
our review of Volume 1. 


general, the Handbook assumes some engi- 
neering training. One of its primary aims is 
to serve as an information source and re- 
fresher for practicing engineers. 


Volume 2 contains six sections of which 
the first four (A, B, C, & D) have special 
interest for the Systems man engaged or in- 
terested in EDP: (A) consists of one chapter 
about computer terminology and symbols, 
(B) consists of one chapter about digital 
computer programming, (C) consists of 9 
chapters and deals most directly with the area 
of his everyday concern—the use of digital 
computers and data processing—and prob- 
ably will be of greatest interest to the Systems 
man. (D) is concerned with the design of 
digital computers and also contains nine 
chapters. It provides plenty of practical 
theory and “knowhow” as a basis for better 
understanding of EDP equipment if the Sys- 
tems man feels he needs it to do a better 
job. 


The last two sections, a total of 11 chap- 
ters, deal with the design and application of 
anolog computers and unusual computer 
systems. They are for the engineer and, in 
this reviewer’s opinion, not at all for the 
average Systems man engaged in EDP areas. 


The chapters are written by a highly im- 
pressive list of authors. Each starts with defi- 
nitions and description aimed at providing 
perspective and moves rapidly to theory, 
analysis, and applications. Combined, the 
chapters form an unparalleled frame of refer- 
ence and background of material for 
understanding some modern techniques of 
importance to business and industry. Un- 
doubtedly, the Handbook may be considered 
as a pioneering effort in a field that is 
steadily pushing back the frontiers of busi- 
ness and economic activity. (Reviewed by 
Jeffry Keller, Consultant, Keller Associates) 


s/p/a 


Correction: The source for the publication 
Electronics in Business is the Bureau of 
Business and Economic Research, 20 
Morrill Hall, Michigan State University, 
East Lansing, and not the Michigan State 
University Press as published in the 
August, 1959 issue of Systems & Pro- 
cedures. 
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A Systems 


Training Program 


» With American business on the threshold of a new decade in which the potential for 
scientific management break-through defies imagination, the responsibilities of a systems 
manager assume even greater proportions to use intelligently and profitably the many new 
and marvelous techniques and machines which are now at its doorstep. In the preparatory 
cycle, a most important segment of management to be trained is the newcomers from uni- 
versities and graduate schools, for these are the people who will soon have the responsibility 
of scientific programming, and evaluations of management decisions and planning. 


In assuming responsibility for this training, the present systems manager must develop 
and present an objective training program to his management — one which will not only 
include intensive, specialized training for selected individuals but will provide general, prac- 
tical systems training for the entire management team. In recruiting potential specialists from 
colleges, the training program must be attractive and offer challenging potential. Paradoxically, 
promising candidates profess great interest in jobs where recognition and broad exposure 
to management problems will be rapid, yet rarely do we find one who recognizes that the 
systems department, a staff function cutting across organization lines, may offer that job 
opportunity. Failure on their part to select systems work as a stepping stone to manage- 
ment advancement, points even more strongly to the need for company-sponsored systems 
education to supply training which is apparently lacking in college curriculums. 


An acceptable format for a systems training program for lower levels of management 
may vary greatly. It must, of course, be tailored to meet the specific needs and attitudes of 
the company. There are, however, certain fundamental steps which can easily be taken to get 
a longer-range or more sophisticated program under way. For example: 


1. Have the personnel relations department structure its recruiting and testing pro- 
cedures so as to spot enterprising candidates for systems work and have such candi- 
dates reviewed and counseled by the systems manager about opportunities in systems 
work. 


. Sell management on including as part of its program for trainees selected a scheduled 
assignment of each trainee to the systems and procedures department for practical 
exposure to systems analysis and automated data processing methods. 


. Encourage other department heads to assign promising trainees to projects involving 
systems analysis, particularly where guidance will be under an experienced analyst. 


. Develop and conduct in-plant seminars for management personnel on the funda- 
mentals of work simplification, work measurement, forms and records management, 
punched card, and automated data processing. 


Although systems training as described here borders on the “blue-sky,” management 
can ill afford to overlook an objectively planned and carefully presented program. The aware- 
ness by management during the present decade of its unpreparedness for the efficient use of 
computers and other electronic devices and the costly decisions or lack of them associated 
with the new equipment, should furnish a potent base upon which to convince top executives 
of the need for a carefully structured program in systems, one which will lay the groundwork 
for certain basic knowledge and skills needed to use intelligently and profitably the even more 
wonderous electronic data processing machines and scientific management techniques which 
are yet to come. (Colver Gordon, Chairman, SPA Publications Committee) s/p/a 
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